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MANUAL OF BARKBEETLE CONTROL 
IN WESTERN PINE FORESTS 


Introduction 


In the last few years the destruction of a large volume 
of timber through the agency of barkbeetles has forcibly brought 
home to foresters and timber owners the realization that insects 
are one of the very serious enemies of pine forests. 


As a result, more and more attention is being given to 
the prevention and control of forest insect losses. Since 1905, 
when the first control work was conducted against the Black Hills 
beetle in South Dakota, a large nugiber of projects directed 

toward the control of western barkbeetles have been carried on. 
In the last few years the size and number of such projects have 
notably increased, and each decade witnesses greater expenditures 
in this work. 

On account of the ievartcd varie of the problem, and in 
view of the probably greater expenditures in the future, there is 
distinct need for a summation of past experiences in order that 
the mistakes that have been made may in the future be avoided and 
the most efficient methods of today improved. 


The purpose of this manual, therefore, is to summarize 
the present information on barkbeetle control, in order to assist 
the foresters and timber owners in their fight against these pests. 
Its field is limited to the problems as they exist in the virgin 
pine forests of the western United States and to the control of 
barkbeetles in commercial timber stands. The protection of indi- 
vidual trees around summer homes or in recreational areas is not 
considered, since this problem is.a specialized one, requiring 
entirely different methods of treatment. 


Basis 


The information contained in this manual is based upon 

' the experience received in "the school of hard knocks" by the men 
of the Forest Service, timber protective agencies, and the Bureau . 
of Entomology in the conduct of barkbeetle control projects in- 
volving the treatment of over a hundred million board feet of in- 
fested timber, at a cost of nearly half a million dollars. 


“a 


Beside the writer's om experience in directing the wars 
of the Southern Oregon-Northern California Project from 1922 to 
1925 and the treatment of nearly fifty million feet of infested 
timber with an expenditure of $150,000, and the Kaibab Control 
Project during 1924 and 1925, with an expenditure of over $40 ,000, 
he has had access to the reports of other workers in the Bureau of 
Entomology and the Forest Service, covering a large number of other 
projects in different parts of the West which have been carried on 
during the past twenty years. 


Published information dealing with this subject is very 
limited. While there are a great number of books, bulletins, pa- 
pers and articles that touch upon the forest insect problems of 
the western United States, very few of these go into the practical 
details of carrying on control work. The bulletin of Dr. Hopkins 
-on “the “Genus Dendroctonus"! covers ‘the methods in a general way. 





10. fookine: Bul .83, U.S: -*Barkbeetles of the 


Genus Dendroctonus" 
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Beside this a mimedgraphed control manual] prepared by Mr. Ralph 
Hopping in 1914:for ‘use in ‘District 5 of the U.S. Forest Service 
has been very ‘helpful in suggesting poijts to be covered. 


In. general it may:be said that the methods outlined in 
the following pages have been developed; not from abstract theory, 
‘but as'the.résult of: accu lated pxperience in the practical work 
of applying artificial control methods. 


What Forest Insects Do 


Forest insects are one of the, destructive agencies that 
are continually at work in every forest. -Some:of them act as 
gcavengers to destroy old, weak and useless trees,and make room 
for new ones. But others do much more than this, and kill the 

healthy and strong and, from man's standpoint, the: most valuable 
part of the timber stand, viz., the mature trees with their large 
volume of high-quality timber. 


Contrary to popular opinion, the destruction of forest 
'- trees by ‘insects is not of recent origin. All the species of im- 
portance in our western forests are indigenous to this country and 
have been-present in our forests for many ages. - Recently-a flat- 
headed borer was found in.a redwood tree where it had attacked a 
fire scar, had been imbedded in the pitch and then covered by 


twelve hundred years of ring growth. The same species is found 
attacking redwood today. 
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Classes of Infestation 

The two tynos-of infestation, the passive and the aj- 
Gressive, have been terned BOSROG RARELY, "endemic infestation" and 
"epidenic infes tation". . 


iadaric Infestation 





In the agsregate, the loss of western pine timber through 
the slow but continuous work of. insects during endemic conditions 
of infestation is greater than that caused-by the more spectacular 
. periodical epidemics. The yearly toll from this type. of infesta- 
tion amounts to from -3% to .5% of the stand, as cor ‘pared with an 
averge annual fire loss of fron .1% to .2% of the stand. The to- 
tal of such loss runs into billions of feet. . ; 


Hovever, we find that very frequently the losses from 
. insects, disease and fire are more than.covered by the normal for- 
est growth, and do not cause any permanent depletion sf the forest 
canital. As a consequence, the losses from insects, disease and 
fire in virgin stards become of. irnortance only when they are con- 
centrated.on certain. areas and destroy more timber than will be 
revlaced by growth during the nericd preceding the contemplated 
use of the timber, or in other ways’ more or less nermanently in- 
jure the timber stand. . 
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“nideric Infestations 


Like fire, insects frequently concentrate their ‘work on 
certain areas, and. within a few years cormletely kill out a hish 
percentace of the forest. Such tyves. of work are called "epidemic 
infestations", and are. the ones with which foresters and timber 
owners are chiefly concerned. The dead trees eventually fall and 
leave larze brush fields or openings in the timber. similar te 
these caused by fire. . In some cases such losses are not replaced 
by normal forest growth within a period of fifty to one hundred 
years, and in some. cases result. in a cormlete change in the forest 
tyne. 


. In the colon pine forests of Rabienint ab Oregon and Id 
ahec, during periods of epidemics, as much as five per.cent of the 
stand may be killed over limited areas in a single year by the 
western piné beetle. The Black Hills beetle in the Black Hills of 
South Dakota, on small areas throush Utah and Colorado and on the 
Kaibab Forest of arizona, and the mountain pine beetle in the 
lodgepole pine stands of the West, have killed from 10% to 90% of 
all wines over six inches in diameter througsh large areas of these 
forests. 
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The forest insect problen, thehetore® resolves itself 
nto devising methods, not of stopping the normal insect loss, but 
of preventing or controlligg the sporadic and highly destructive 
concentrated epidemic attacks. 


What Trees are Affected 


of our western forest trees, the pines undaibtedly suffer 
the most from’insect attack, the spriaces and firs to a lesser ex- 
.tent, while the redwoods and cedar-like trees are rarely: damaged at 
all. Artificial control, therefore, is limited to a few species of 
trees. 


Another fact which simplifies the control problem is that 
the destructive insects breed only in certain trees. For instance, 
the western pine bectle attacks only the western yellow pine and 
Coulter pine, while the Jeffrey pine beetle confines its work 
largely to the Jeffrey pine. The mountain pine beetle is a Little 
less fastidious in its habits, and attacks sugar pine, white, yel- 
low, lodgepole and perhaps other pines, but rarely goes into the 
spruces or firs. Thus, when control operations are directed toward 
the reduction of any pine barkbectle, it is necessary to treat only 

the pines that ere host to that particular barkbeetle, disregard- 
ing the other a ated or mse’ species of trees in the forest. 


Dnehss ones nhider tie economic nba ite chant prevail to- 
day, the control of forest insects in our virgin western forests 
resolves itself into a problem of controlling epidemics of bark- 
beetles that. are destructive to the commercial pines, and control- 
ling these: only on areas where it is expected that the mature-tim- 
ber will be utilized within the next ten or twenty years. 


In our second-growth forests or in areas under more or 
less intensive forest management, an entirely different set of.con- 
ditions exists, demanding a different conception of insect control. 
Prevention is the ,keyword jhhere--prevention thro proper ad just— 
ment of management to the insects' habits. 


_Distinguishin,; the Infested Trees 


. Trees: killed try cbaribost bad. can usually bo- distinguishod 
fron living trees by a distinct contrast in color of the folia.:o: 
but-in the carly stages of attack they can be tol only by soir’ ust 
in the crevices of the. bark or pitch tubes on the trunk, the pres- 
ence of woodpecker work, or the discovery of tho bectles and their 
work unser the bark of the trees. 


“hen barkbeeties first attack a living tree and, bore in- 
fo tho canbium, the tree reacts to the invaders by throwing out a 
quantity. of pitch, which sometimes completely drowns thom out. 
Thisccauses a pitch nodule. or. "pitch tube" to form at the point of 
attack, the size of which varies according to the vigor ané re- 
sistance of the tree. If the attack. is successful, the barkbectles 
continue. to bore their egg tumnels in the. inner bark and throw out. 
Quentities of yellow or red boring dust, depending upon the color. . 
of the inner bark. This boring dust collects in crevices of the. .- 
bark ana around the base of the tree and is ofton very noticeable. | 
Later, ambrosia beetles attack. the moist sapwood at the base.of 
the. trees and throw out white boring dust which forms. a ring about 
the base .of the tree. This is very characteristic of trees in- 
fostead by the Black Hills.and mountain. pine.beetles in.the higher 
and cooler forcst types. 


¢ ST gaeKsy. attacked. a deeve the. summer often . fade to a pale 
green or straw yellow within two weeks. after attack,. but trees 
attacked..in the fell usually remain. green until. the following 
svring, when with the .advent of worm weather they start to fade. 
The color sradually decpens from straw yellow to yellow, -then . 
Orange or “sorrel”, red, browm , and finally black after the. neccles 
have fallen. The infesting insects usually leave the trocs about 
the time they have reached the.sorrel. stage, so that -therc is no 
use in treating trees in the red. or black-top stage,.since they are 
usually abandoned. “Finally the dead trees lase their bark, end as 
they are bleached by the weather become white. snags.or "ghost trecs". 
After about four or five. teape they fall during De wind storn,. decay 
and. return to the. soil. 
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About the time the larvae reach full growth the wood- 
peckers are attracted to the trees and flake off large patches of 
pork in their search for the grubs. This woodpecker work is oft- 


eh very characteristic of barkbectle-infested trees, end helps to 
- @istineuish them in cases whcre the foliage has not changed color. 


In making estimates of barkbeetle damage, the sorrel and 
red-top trecs are the most conspicuous, and hence are the ones us- 
ually counted by, the estinator as a basis for the estimate. Such 
trees usually. include the loss of about two seasons, and a close 
examination of a series of trees should be made in order to deter- 
mine what percentage belongs to the loss of the year in question. 


The Important Barkboring Fnemics of Commercial Western Pines 


In respect to their habits, the mltitude of insects which. - 
may be found on and within a pine tree can be more or less arbitrar- 
ily divided into four groups: (1) primery insects, (2). secondary in- 
~ sects, (3) dependents. and guests and (4} beneficial insects. 


The primary insects are those capable of causing the death 
af a tree without the assistance of’ other insects. Seoondary in- 
sects are those that assist the primary insects in killing trees or. 
independently cause injury to trees which does not result in the . 
trees' death. Dependents and guests are such insects as follow the © 
primary and seconéary iysects and feed upon decaying. vegetable mat- 
ter or upon fwmgus or other material, and in no way injure the tree. 
The beneficial insects are those that prey upon the destructive Spe- 
cies and prevent them from becoming too numerous. 


Insects that may be secondary in one case may become prinm- 
ary in another instence, and vice versa. Thus the engraver beetles 
are often secondary to the Dendroctonus beetles in thar attack upon 
mature trees, but occasionally become primary in their attack upon 
young poles and sapliggs. In the lodgepole stands of Yoseaite the 
mountain pine beetle at times plays a secondary role in assisting 
the lodgepole needle miner to kill these trees. y 

The important primary insect enemies of the commercial 
western pines are comparativeiy few in number and, outside of a few 
cefoliators which sporadically cause serious injury, consist of 
ebout half a dozen barkbeetles and two flatheaded borers, which 
burrow between the bark and the wood and kill the trees in a very 
short period of time. The following lists the more important trec- 
killing beetles according to their hosts: 


ee 


. The Important Primary Barkboring Enemies of Commercial Western 


PINES 








-The' Pinés.: ; -The Beetles ~- - 
Western White Pine.  ~ 1. Mountain Pine Beetle 
(Pinus monticola Doug. ) ‘(Dendroctonus monticolac Hopk.) 
Calif. Nev. ,Oreg. ,Wash., 2. Engraver Beetles 
Id. ,Mont. ,W. Canada (Ips spp.) 
Sugar Pine | 1. Momtain Pine Beetle 
{Pinus lambertiana Dougl.} ' (Dendroctonus monticolae Hopk.) 
Calif. ,Nev.,Oreg. 2. Engraver Beetles 


(Ips spp.) 
3. Pine Pkatheaded Borer 
. (Melanophila gentilis Lec.) 








Western Yellow Pine 1. Western Pine Beetle 
' (Pinus ponderosa Dougl.) - (Dendroctonus breviconis Lec.} 
_ Baja California,Calif., = z. Mountain Pine Beetle 
Nev, ,Oreg. ,Wash. ,Idaho, (Dendroctonus monticolae Hopk.) 


Mont. ,Wyo. ,West.Canada __ 3. Engraver Bectles © 
. (Ips spp.) 
4. Pine Flatheaded Borer 
'  (Melanophila gentilis Lec.) 


Rocky Moumtain Yellow Pine 1 


.. Black Hills Beetle 
(Pinus scopulorum (Ingel- (Dendroctonus ponderosae Hopk.) 
mann) Lemmon) 


Mex. ,Ariz. ,N Mex. ,Tex., 
Utah ,Colo.,S.Dak. ,Neb., 
N.Dak. ,Wyo. ,Mont. ,Nev. 


_Jeffroy Pine 1. Jeffrey Pine Beetle 


(Pinus jeffreyi fOreg. Con!) (Dendroctonus jeffreyi Hopk.) 
Baja California,Calif., 2. Pine Flatheaded Borers 
Nev. -* .(Melanophila gentilis Lec.) ° 


(M. californica V.D. } 


Lodgepole Pine | 1. Mountain Pine Beetic 
{Pinus contorta Loud.var. (Dendroctonus monticolae Hopk. ) 
murrayana Engel.) 2. Engraver Beetles ae 


Baja California,Calif., (Ips spp.) 
Nev.,Oreg. ,Wash. ,Idaho, sag 

Mont. Wyo. ,Utah,Colo., 

S.Dak. ,W. Canada 


ye 


The secondary insect enemies of the western pines are 
legion, and include many species of insects which are at times 
quite destructive, In this group we have the secondary barkbee- 
tiles, twig borers,. gall insects, leaf feeders, and the like. But 
while these at times may cawse considerable damage, no general 
methods are as yet applicable to their, emtrol in virgin forests, 
and cach case must be considered as a problea in itself... 


The dependents and guests that are found under the bark -- 
of diving trees are often mistaken for destructive species or ben- 
eficial ones. If the forester has acquainted himself with the 
very few primary species’ he need pay no attention to the insects 
in this group. | 


During barkbect=1é epidemics the beneficial insects often 
become very numerous. These should be protected and encourased 
through adjusting the control program so as to save as-many as 
possibke. Three very cpmmoi predators aro Associated with Den- 
droctonus killings, ,and arc only too well knovm by treating crews, 
not for their ability to chéw.on.the barkbectles -but for their 
propensity to bite the treaters on the neck. These begtlcs are 
the red-bellied clerid (Rnoclerus. sphescus Fabr.), which is com- 
monly associated with the mountain pine beetle and Black Hills 
bectle infestations, thc black=-bellicd clorid (Thanasimus nigri- 


which is a general fcecdér and-is found throughout the: western for- 
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Recognizing the Important Western Tree-Killing Beetles. 


The ccetermination of the insect or insccts responsible 
for the injury.is a very important point, since the method of. con- 
trol will vary with the different species. <A great deal of money 
can be wasted in fighting the wrong insect or fighting the right 
insect with the wrong methods.: If there is any question as to the 
insect causing the dainaze the- advice of an expert should be se- 
cured, or specimens of the insect and its work should be obtained 
and sent to an entomologist for determination. 


However, most of. the conmonly injurious species can be 
readily recomized in the ficld by the character of: thcir works 
ang in order to assist the ficld man in their identification a 
brief description of the common pine destroyers is givem here. 


.. of fading is much the sane as for other_specics., Close examination _ 


The Western Pine Bectle (Dendroctonus breviconis Lec.) 


These beetics attack western yellow pine anc Coulter 
pine, ond range from Southern California north into Oregon, Vash- 
ington, Idaho, Montana and British Columbia. Trecs are attacked 
singly and in small groups, rarely cxteceding fifty trees to a 
group. Two or more periods of attack occur cach season, but fac- 
ing trecs may be found at any time during the year. The character 
of the bark will show small circular holes about ‘one-sixteenth of 
an ‘inch in diameter, and sawdust in| crevices of the bark. Between 
the. bark and wood will be found the winding, crisscrossing eg¢ 
‘galleries which have been made by the adult bectles. These ess 
Galleries, which are slightly larger in diancter than the beetlc, 
are filled with sawdust, and cross and recross one amothcer in such 
a maymer as to form a network of irregular lines. This peculiar 
type of egg gallery is charactocristic of this species, and cant” 
said to be the hicroglyph or simature of the western pine beetle. 


sete, 168 OHS 


The type of woodpecker work is also very characteristic 
of infestation by this beetle. The grubs develop in the outer 
bark, SO that the woodpeckers in their search forthe grubs flake 


off irre ier patches of outer bark but do not.dritl holes through 
to the wood. 


Mountain Pinc Bectle (Dendroctonus monticolac Hopk.). 

This beetle is responsible for the killings of large areas 
of lodgepole pine, and also causes considcrable danaze to sugar 
pine, western white pine ane western yellow pine throughout. Cali- 
fornia, Oregon, Washington, Idaho, Montana and British Colunbia. 
This specics attacks lodcepole and sugar pincs of all sizes, ages 
and conditions of heatth and vigor but, at lcast in California and 
Oregon, scens to prefor the smaller ycllow pines under twenty in- 
ches in diametcr which are suppressed or lacking in vitality. In 
this work they arc usually associated with the larce ensraver bectle. 
Trees infested with this beetle usually fade in the late spring and 
sumicr. There is scnerally one full generation_a year, with a par-_ 
tial summer gencration., Pitch tubes arc ofta@ morc prominent than 
in the case of the western pine beetle, and sawdust is usually 
thrown out in greatcr abundance. Exanminatio of the inner bark and 
‘sapwood of trees infested with these bectles will disclose the 
nearly straight egs galleries, having a slizht tum at the cntrance. 
This type of gallery is characteristic of this bectle, the Jeffrey 
pine bectle and the Black Hills bectle. ‘Woodpeckers in their 
search for mountain piyie beetle grubs drill holas directly through 
the bark to the sapwood. 
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The Black Hills Beetlc (Dondroctonus ponderosac Hopk.) 


Throuch the southern Rocky Mountain region anc on the ~ 
Colorado plateau the Black Hills beetle often kills Rocky Mountain 
yellow pines by the thousands, and in some places all but WLPCE 
out the mature forests. It also attacks other pines in this re- 
sion. Its work is similar in every way to that of the nountain 
pine bectle, and many entomologists cofsider thon one and the samc. 


The Jeffrey. Pinc Bectle (Denéroctonus joffreyi Honk. ) 


This bectle attacks Jeffrey pines in California, and for 
the most part confines its work to this tree. The type of gallery 
is vory similar to that made by the mountain pine beetle, and con- 
sists of one long straight gelleryrith a slight mrve near the 
entrance and branching larval mines. 


Tho Fnsraver. Beetles (Ips spp.) 


The engraver beetles have the habit of attacking sgroaps 
of small pines and the tops of larger ones. They are responsible 
for @ great deal of "top killing" end the destruction of large 
patches of reproduction in the vicinity of slashings, in which 
they readily breed. The trces face much as they do from attacks 
of the western pine Dectle, but a close examination will not show 
the pitch tubes of the latter, ond much larzer quantities of dry . 
sawdust in the crevices of tho bark. Betwow tho dark ant the 
wood will be found the o> collerios, sich ciffor: fron those of 
the Dendroctonus »dectles by boin.; free inster® aS packed with Dor-- 
ing dust, an® by havin, several. tunicls issuin.; from a central on- 
trance chamber. Woodpeckers food on them only toa limited extent, 
end make small holes throuch the thin Dark in mmeh the sane menner 
as in their search for the mountain pine Sectlo xubs. 


The Pine Flatheadod Borers (Melenophile spp.) 


‘Many pines on dry exposures are killcod by the work of 
flatheaded borers. The adult Doetles lay their eis in tho bark 
crevices, and the yowmsg larvac upon hatching burrow into the cam- 
biuni or innor bark layers. Trocs attacked.wty thesc borers fade 
in rmch the same manner as from barkbeetlo attacks, but pitch tubes 
and sawdust in the bark crevices are not presmt, as in the case of 
the barkbecties. In chipping under the bark the irregular, winding, 
flat mines will be found between the bark aid the wood and in the 
bark. These larval mines increase in size with the crowth of the 
erubs and are packed with boring dust. 
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Recognizing an Increase of Infestation 


A few trees dying from insect attack are to be found -in 
any virgin forest. This is the normal of “endemic” insect TOSS gy. 
‘and can usually be disregarded so long as the loss falls below the 
annual forest increment. It is only when the factors which con- 
trol a normal infestation are interrupted that man mst enter the 
fight and by the use of artificial control measures again place 
the beetles in their normal defensive position. . 


An increase in barkbeetle losses will be avidenced by an 
increase in the number of fading and red topped trees. appearing . 
through the forest, with usually a tendency of such infestation to 
eccur in groups. This increase will at first be recognized only 
providing the forest has been under close observation for one or 
more yearse 


Such increases in western pine beetle infestation can be 
expected following periods of unusual drought or heavy windfalls, 
Epidemics of engraver beetles can be looked for in the vicinity of 
sporadic logging operations, extensive highway slash, line slash, 
or windfalls. 


Epidemics of the mountain pine heetle in the Yosemite 
region follow upon heavy defoliation of the lodgepole pine by a 
needle mincr. The causes ef outbreaks in other regions .are not 
well paders oles 


In’ pee the predicting of barkbaetle epidemics is a 
very uncertain matter, and usually the best that can be done is to 
recognize an ¢cpidemic after it has started to develop... Forcst 
rangers and others in close contact with ‘the forest will usually 
be the first to recognize the symptoms of an incipient outbreak. 
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Prevention of » Barkbeet¢ sidemics 


The prevention of barkbcetle epidemics is more dcsirable 
in forest protection than thc suppression of cpidemics after they 
have reached an aggravated form. The application of expensive 
methods of barkbeetle suppression should be undertaken only as a 
last resort when preventive methods have failed. 


In order to prevent barkbectlce outbreaks it will be néc-~ 
essary in the main to rely upon methods of forest management. This 
will involve first, the keeping of the trees in a healthy, vigorous 
condition in order that they may be able te resist barkbeetle at- 
tacks, and second, the reduction of the destructive beetle popaula~ 
tion’ through oenee sanitation, which will involve the promt: re- 
moval of.- infested trees, slash, windfalls or other infested mater- 
ial in which injurtous beetles breed. 
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The details of preventive ncthods are still to be worked 
out. We do not as yet lmow how forests van best be kept in a ibs “ 
orous crowing condition,’ or how they may be kept.free from infes "i 
niterial at a cost that will be-warronted by the protection afford- 
od. At loast- under present forest conditions throughout the great- 
er “part of the: United States, the chet) of phe, ui pewckdet gee 
tive’ neasures “can well be BR aiden Sh : sa 

On (atid a ety ibea! eordstt areas, such as parks and play- 
grounds, cpicemics are now being success fully raaa at a cost 

“which is entireol:; justified. : On the floor of the valley in Yoscmite 
National Park, iffested yellow pincs that arc killed by barkbeetics 
are promptly félle@ ené the infesting bectles destroyed. The troc 
is then cut into stovewood and sold in the canps at-a price which 
nore than’ covers the cost of the control treatmmt. No barkbectle 
epidemics have developed on the floor of the valley since this pre- 
fete ene. was , See G0. = 


‘On’ aii dee Soma areas in Southern California intensive 
care of the forest is already practised, and barkbectie control 
has becn put: on a permanent basis and is carricd on at a cose that 
is casily justificd by the values at stake. 


The cost of preventive work should bo comsidercd in the 
sane light'as timbcr insurance. The risk-or probable- loss should 
be taken into account, and the amount’ to be spent each year should 
be looked upon as a "premium" which is paid to insure against this 
loss. In order to be profitable, the ycarly premiums must be kept 
down to only a comparatively small percentage of the probable loss, 
as no owner could afford to spend -cach year. an amount cqual to or 
excecding such probable loss. Suppression wrk, on the other -hand, 
deals with more tangible values. A ‘cortain anount is being lost., 
and by spending a certain sun so much’ can be saved; if this will 
leave a profit, then the work can be wmdertaken. If, however, the 
cost of control is more than the tinber is wrth, then it is best 
to let Nature take her course. 


Detection of Barkboctilc Epidenics 


Wherever tinbcr values warrant the expense of protection 
from barkbectles, the prompt detection-of incipimt outbreaks will 
greatly reduce the ultinate cost of suppression. Such work is an- 
alogous to that of the forest fire lookout detéction system, and 
the first reporting devolves: upon the men imicdiately responsible 
for the protection of the forest, such as the rm-eer force on the 
National Forests. To*do this work: properly requircs sone. Jmowledre 
of the barkvcetles: ‘that are likely | ‘tO. cause cpidenic losses, thé 

“ability ‘to recofmize infested: trees, the ability to rcecommize an 
increase in infes tation, and Sorie « training in the estinating of. 
timber and timber AGaanat 43 
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The Prelininary Reconnaissance 
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Reporting the first sigs of a barkbectlc outbreak will 
usually devolve upon the men in close contact with the forest. On 
nost of the national forests the rangers aro reqnired to make at 
least one annual reconnaissance of their district and report the 
conditions as to insect infestations. In this way barkbectle out- 
breaks are promptly brought to the attention of the forest offi- 
cers anda decision as to the proper action cm thon be taken. 
Such prelininary exaninations should establish whether or not 
trees are dying from insect attack; what insect is probably rcs- 
ponsible for the damage; the character and amount of timber being 
killed and whether or not a more intensive examination or control 
operations appear to be called for. 


The first step is to determine wiicther or not trecs are 
dying from insect attack.’ If scattering healthy pines or clumps 
of pines arc dying and there is no evidence of recent fires, it 
is usually safe to assune that insects are the rcsponsible agents. 
A bark examination of the trees in one or more groups is. then nec- 
essary to verify this assumption. If insects are the ‘praémary 
causc, one or more of the species known to be capable of killing 
trecs will be found. Sometimes trees dic primarily from drought | 
or discasd and insects later attack them as secondary agents. But 
in such cases barkbectles of secondary importance will be much in 


evidence and the trees will not consistently show the work.of pri- 


nary tree-killins species... If the cause of death cannot be satis- 
factorily determined, an expert should be called in or samples of 
the work and the insects present sent to an entomolo7; “ist for his’ 
determination. Samples taken from the middle sten are more apt to 
include the primary destructive beetles thm if taken near the 
Ground, where secondary insects are usually most abundant. 


Estinatin; the Barkbeetle Damage 


Having determined the insects responsible for the dying 
trees and the means by which the infested trees can be recoczmized, 
the next step is to make an estimate of the total seasonal or cur- 
‘rent yearly loss on the forest or area in question. Such esti- 
mates are usually made either by countins from ridges or lookout 
peaks the discolored trees visible on a area of know size, or by 
running sample strips through the forest and countins the dying 
trees on a know areca on either side of the strip. 


The methods described under "Detailed Surveys" are appli- 
cable to this purpose. In any case a small sample plot or strip 
should be cruised in which the total number of infested trees are 
examined and counted. This can then be used as a basis for esti- 
metin> the proportion of yearly loss represented by the discolored 
trecs, end helps in judging the relative amount of infestation on 
the rest of the area. 
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Reporting Barkbectle Conditions 

Only a few of the pertinent facts are necdcd in the first 
report of an insect epidemic, and these shoukd bo brief and torsely 
stated; they should include information as to where the infesta- 
tion is locateé, extmmt of the damase, the insect prohably respon- 
sible and whether or not further action should be taken. In the 
appendix is given an outline that suggests the points to be covered 
in reporting a preliminary reconnaissance of on infested forested — 
arca, and a report forn whichShas bocn used in the California Dis- 
trict of the U.S. Forest Service for the annual reports from ran- 
zers is also appended. In this annual report, where no unusual 
conditions exist, only the first six questions are filled out, but 


whore an infestation of importance seems to be developing the adci- 


tional deta arc viven. | 
The Estimation Survey 


After an infestation has been reported by the men on the 
oround, and before control operations are started, there is usually 
need for a more complete field examination or survey in order to 
secure the necessary data upon:which to base the control progran. 


Such surveys are senerally carried out with the object of 
determining the extent of the infestea4 areca, the species of insects 
responsible for the damage, the probable progress of the infesta- 
tim, and the probable number of trees or volume of infested timber 
which will have to be treated if control operations are undertaken. 
The work is usually done by forest insect control experts who have 
had experience in estimating barkbeotle losses and planning control 
campaigns. Nahe 


Where larze areas comprising a number of different forest 
types’ and toposraphy are involved, several diffeormt estimating 
methods or combinations of methods are used. Sample plots are in- 
tensively cruised and later viewed from a distance to determine the 
ratio of visible to actual infestation. Sample strips are run 
through the more heavily forested areas of flat toposraphy and 


counts are taken alonz roads and trails, while the portitms with ~~~ 


steep topocraphy are estinated by the topographic viewing method. 
Every available source of information should be utilized in arriv- 
ing at the final estimates, and the more survey data at hand the 
more accurate will be the final result. | 


1. Toporraphic Viewing 


This method is particularly adapted to estinating bark- 
beetle losses over larze forested areas of rough toposraphy, where 
a larse part. of the forest can be viewed from open valleys, ridges 
or lookout points. It is subject to a hish desree of error wmless 
supplemented by intensive examinations of sample plots, in which 
case the estimate can be considered as fairly reliable. 


ath. 
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In using this method the estimator, cquipped with binoc- 
ulars and a toposraphic map of the area, "sridirons" the country 
by travelins along the ridges or open valleys or wherever an wmob- 
structed view may be had of most of the timbered area. At selected 
points along the route, the opposite slopes or areas visible and 
not more than two miles away are viewed eithcr with the naked eye 
Or with the binosulars, and the red, sorrel or faded trees counted. 
These are thén spotted on the map within the area which has been 
viewed, either by dots or by mambers, tc indicate the number of 


trees that have deen counted. All the country that can be viewed 
is covered in this manner. 


To determine what percentage of the trees have probably 
thus been counted, ea check plot which has previoasly been viewed 
Shovld be intensively craised and the ratio between actually -in- 
fested trees and the nurber viewed on this area determined. Ex- 
perience has shown that in seneral through the westem yellow pine 

type, the number of discolored trees counted by the viewing meth~ 
od on slopes not more than two miles away will hawe-to be multi- 
plied by two to arrive at the approximate number of infested, dy- 
ins or dead trees on the cround. . 


The field notes from a survey of this character should 
consist. of a spotted map, preferably om a half inch to the mile 
scale or larger, showing the actual number of trees viewed (before 
the corrertion factor has been applied) and their location; and a 
notevovk in which notes have been-taken on any importamt observa- 
tions, such as the seneral charanter, extent ma ascressiveness of 
the infestation, location of the heaviest cente#s, the insects 
causing the damaze, the timber type and sites involved, and any 
contributory causes sesponsible for the presmt situation. 


2. Sample Strip Counting 


Topocraphic viewins in forests of cently rolling topoc- 
raphy is often impossible. For this type of country a sample 
Strip method:of survey is most suitable. It is also somewhat more 
accurate than the toposraphic method, and eva inexperienced ob- 
servers can cout the number of infested trees in a strip and se- 
core a fairly reliable estimate of the loss. However, in order to. 
cover any large area 4a sreat many strins mist be run, which makes 
the method more luborious und. conseqnently more expensive. 
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In using this method the observer travels throush the 
forest alongs some route of known position and length, either a for- 
est road, trail, section line or by using a compass and paces , 
alons a paced line in any known Airection. Without attempting to 
blaze or mark the trees, the number of fading, sorrel, er red 
topped trees are counted within a twe-, four- or five-chain strip 
on either side of the line of travel. The width of the strip will 
depend on the density of the stand, and should be so chosen thet 
its outer edge corresponds to the average limit of vision on either 
side of the line. For the open western yellow pine stands insCali- 
fornia and Oregon a ten-chain strip (five chains on either side of 
the line) has been found most satisfactory. In stands mixed with 
fit an eight-chain strip is generally used, ad for very dense ; 
stands of fir or lodgepole pine a four- or cv@m a two-chain strip 
will be found to correspond to the limits of vision. By examining 
a representative series of trees, either on a sample strip or on & 
sample plot, the proportion of different classes of insect attack 
and years of infestation may be determined to apply to the total 
figures as secured from the sample strip counts. The average diam- 
eters, heights and volumes to apply to these differmt tree classés 
may also be determined from the sample strip or plot. The number 
of trees counted in each mile of strip, multiplied by the ratio of 
the strip acreage to. the acreage of a square mile will give the ap- 


proximate number of trees per section for the locality in which the 
strip is located. 


The field data should be entered on a map, preferably ene 
inch to the mile or a larger scale, and should show the timber type, 
roads, trails, ridszes, route taken by the estimator, and number of 
trees killed for each mile of strip. In the field notebook should 
be entered similar data to those listed under the previows method. 


Sample Plot Marking 


In order to secure more detailed information on the class- 
ification of the discolored trees accordins to seasons and beetle 
generations, and to determine the ratio between the actual number of 
trees on the ground and those counted by the topozraphic viewing 
method, it is often desirable to cruise intensively a sample plot 
representative of the typical forest conditions on the area. In 
this case all the trees showins a particular type of insect injury 
or representiny the loss of the past year or two are marked, listed 
and mapped. The boundaries of the plot are also established so that 
it can be cruised azain in other seasons, and the chanze in the sta- 

tus of the infestation accurately determined. Such a plot may be 
anywhere from 1 to 640 acres or more in size, but usually either a 
half or a full section is selected as being large enouzh to give a 
fair sample of conditions in the vicinity. The plot may be cruised 


by either of two methods, (1) the strip method pr (2) the toporraph- 
ic method. 
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4k. Strip Cruise 


The strip cruise is particularly adapted to the surveyins 
of any limited forest area where the topozraphy is not too steep to 
hamper the running of strips in straight lines. It consists in 
laying and establishing the boundaries of a definite area and then 
locating, markijc and measuring all BIS Geely trees that have 
died within a given period. 


On areas which have been previously surveyed and section- 
ized, the best plan is first to rerun these land lines and use thom 
as a base for the survey, or if the lines are sufficiently well 
marked they may be used without rerunnins. Where no kand lines are 
available, a base line should be éstablished throuch the middle of 
the plot, the line trees blazed, and markers set at resular inter- 
vals. These are later used as startine points for strips which are 
run at rizht ansles to the base line. 


With the aid of a surveyor's compass, strips are run back 
and forth across the area often enoush so that every tree of the 
class to be marked is brousht'within the close view of the examiner. 
The width of the strip depends on the dénsity of the forest stand 

-and the amount of infestation, but as a rule it varies from two to 
five chains for each examiner or "spotter". In fairly, open stands 
a five-chain strip can be satisfactorily ‘handled by each spotter. 
If the stand is dense or the infestation particularly heavy or hard 
to locate (as in fall spotting) . the'width of the strip Hee RE be 
cut to four or even ing me chains. ‘ Rie 


The trees are-blazed, numbered and mapped, the Beuanten 
data being recorded on prepared forms (see sample form in appendix). 
The work is best carried on by a crew of three men, consisting of 
one compassman who runs the lines, maps the trees, notes the topos- 
raphy and timber types, and records other general data pertaining 
to the area as a whole, and two spotters who work a strip on either 
side of the compassman, mark and number the trees and record such 
Gata as pertain to the individual trees. 


The field Rotas shoul@ consist of a map on a two inch to 
the mile scale or larcer, on which the infested trees are located 
and marked with their serial numbers, correspondins to ‘the numbers 
placed on the trees by the spotters;..1 tree list on which is re- 
corded the serial number of each treo, its breast-hich diameter, 
height, primary infesting insect and such other notes as may ve 
desired. For special studies, where considerable extra data are 
to be recorded for each tree, the tree lists may be.replaced by 
individual tree records. A field notebook may also. be kept in 
which is recorded any special informatim concernins the character 
of the infestation, the timber types, site classification, exposure 
and other general field notes. 
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. This method is necessarily slow.and expensive. With | 
infestations rancine from 40 to 250 trees per sectio., a crew of 3 
men can cover about 320 acres a day at-a cost averaging about $35 
_ per section, or from 4 to 6 cents per acre. For infestations in 
excess of 250 trees per section, the acreage which can be covered 
per day will be reduced and the cost per acre increased. A S-man 
crew can spot and.tag a maximum of only about 500 trecs per day 
when the infestation is very heavy. 


- 2, Topographic Cruising 


A toposraphic cruise is best suited to a rough, mountain- 
ous country. with well defined drainages and steep slopes. 

The method is simply a modification of the strip method 
in which the strips are curved lines instead of straight, anc are’ 
made to fit the toporraphy of the country by following the seneral 
direction of .the. contours. 


| As in the previous method, the boundary of the ar a 
should first be. established, either by rerunniris the land. lines or 
by marking the boundary along prominent ridges or streams. A.good 
topographic map is. very desirable for such work, and if ene is 
available the boundaries may be indicated on the map without mark- 
ing them in the field. Starting at one corner of the area the 
spotter works back and forth, parallelling the’ contours and marking 
all the trees within a-two- to five-chain strip above and below his 
line. No compass is used, and the work is best carried out by one 
man working alone. Each ‘small drainage is worked out in this man- 
ner until the entire. area has been covered. 


Since no compass is used and distances are not paced, 
there is a tendency of the traverse lines to overlap and for part 
of the area to be more thoroughly covered than other portions. For 
this reason the method is not so accurate as the strip method and 
should be Bcd only. on. areas not suited to strip spotting. 


fhe same field notes aré taken as in the strip cruise » 
method, except. that,the map will have to be prepared in advance of 
the field work and used by the spotter in locating his position on 
the crowed. Sy ta . DHL 


“With infestations ranging from 40 to 250’ trees ner sec- 
tion, one man can cover from 80 to 320. acres per day at a cost 
varying from $10 to $50 per section, or from 1$ to 8 ‘cents per 
acre. With infestations over 250 trees per. section the cost per 
acre will increase Dut the cost per tree will decrease. 
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Circular Acre 


Occasionally data are desired as to growth conditions, 
the percentage of increment killed, or other igjformation of a 
detailed nature for q@ small sample plot in a givm forest type. 
For these purposes a sample circular acre is oftm most convenient. 


F To lay off such a circular acre, first select the desired 
center, either the middle of an infested group of trees or a point 
surrounded by typical forest conditions. The pace or measure from 
this center a radius of 118 feet in four or mare directions and 
mark the outer circumference of the plot. -By working back and 
forth within this circle all the trees within it cm be counted and 
studied. 


Bite of Feet for Survey Work 


The number of men to be employed in making a barkbeetle 
survey will depend upon the available personnel familiar with sur- 
‘vey methods, the area to be OMe ed,: the: Sparse desired oe, the 
time and money available. 


The extensive. work of topographic viewing and sample 
strip counting can. be handled by one man working alone, provided 
he is familiar with the country. If not, it is often advantageous 
for him to have as guide.some ranger or other‘ man who is familiar 
with local conditions. By these methods one mm cm estimate from 
2000 to 6000: acres: per. ae SED EDE NE upon the ob ADAG Tee of the 
eri : : ; 


For the sample er marking oe the WOR ell Sy method, 
a three-man crew is most desirable. One mm then acts as compass- 
man, carries the line and does the mapping, while the other two 
men do the spotting and work within a strip on either side of the 
compass line. A two- or four-man crew is not so efficient for 
this work as a three-man crew. 


{r, as-is asa 1g. tne case, the survey is to pncide both 
the extensive work of topographic viewing and. strip counting and 
the intensive work of sample=-plot m rking, there is a distinct ad- 
ventage in having a three-man field party. For the extensive work, 
each man works independently and covers a.large expanse of country, 
and then for the intensive work the three-man crew is available. 
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Accuracy of the Survey Data 


In the extensive surveys various factors interfere with 
the accuracy of the data. Thus, poor light md unfavorable topog- 
raphy may interfere with the counting of trees. The sample plots 
may not be representative of the infestation in the area around 
. them, and the number of. trees actually studied on the sample plots 
or strips may be insufficient for the accurate dctermination of 
average Volumes and the proper ratio of the insect loss according 
+o seasons. Then there is always the personal equation. An esti- 
mator may fail to do careful. and thorough work, or he may possess 
an inherent tendency to over- or underestimate. However, it has 
been found that, regardless of these factors, the estimates will 
ordinarily vary not’ more than 25% from the estimates obtained by a 
complete cruise of the area. | 


The accuracy of intensive surveys will depend upon the.. 
width of the strip covered by each spotter, the time of year the 
survey is made, and the personal equation of the spotters them- 
selves. nae | ON Reh coy eaten a ite : 


The width of strip should be adjusted so that all the 
infested trees are brought wmder the observation of the spotter. 
It should not be greater than five chains unless all the trees are 
very conspicuous by their color and’ the timber is of ‘an open type 
that can be readily viewed. If the timbér is dense or if many of 
the trees have not faded, the width of strip should be less than 5 
chains, or many of the: trees will be: missed. ‘We hnve ‘no exact 
figures as: to the influence of the width of strip on the accuracy 
of the work; but recruises of certain sections in southern Oregon 
have shown that where a four-man crew attempted to spot a strip 20 
chains wide in spring spotting, 40% of the trees were missed. 


The time of year in which the survey is made, as related 
to the fading of the trees, is a very important factor in dceter- 
mining the accuracy of the survey. This has been pretty carefully 
worked out for the wostern pine beetle in ‘southern Oregon. In this 
region, if the survey is made in September of the year of attack 
only about 27% of the. total annual loss will ordinarily be spotted. 
If the survey is made in December 50% will be spotted; in April of 
the following year 75%; in July end August (after all trees have 
faded) 93%. If, however, the survey is made any later than July or 
August following the year of attack, less than 93% of the infesta- 
tion will be located, due:to many of the trees tuming black and 
becoming inconspicuous or indistinguishable from trecs of older 
generations. Thus in July or August of the second year after at- 
tack, only about 60% of the loss will be spotted. 
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In control spotting it has been found that approximately 
76%, ef the overwintering generation of the westem pine beetle may 
be spotted in the fall, from the first of October to the first of 
December (southern See ecr |: that 80% will be spotted in the, winter 
from December first to March first, and that 85% will ordinarily 
be spotted in the spring work aoc March first and June first. 


For the Black Hills beetle infestation on the Kaibab it 
has been found that during the fall, from September 1 to Cctober 
ery 65% of the infestation, will be Doeeted in one spotting of any 
area, using a 3-man ‘crew and a 5-chain strip per spotter.. In the 
spring, from April 1 to July 1, as high as 96% of the trees will 
ordinarily be found. . 


The most serious errors will be due to the personal 
equation of the spotters. Some men simply are not built to be | 
good observers and may easily miss half the trees that another 
spotter would find. This factor should be determined and taken 
into consideration in using the results from any survey. . 


Compilation of the Field Notes 


When preparing estimates of timber trcetee ‘the first ste 
in compiling the field data is the preparation. of a map en which is 
entered all the counts from sample strips, intensive plots and top- 
ographic reconnaissance viewing. This map should, preferably, be on 
an inch to the mile scale or larger. . The map should also show ihe 
boundaries of the area, the boundaries of the Openings , changes of 
type and the approximate stand of timber on various portions of the 
area, or the timber site classes. 


With all that is pertinent to ‘the subject Hivas assembled 
and at hand, an estimate of ‘the current. ‘losses can, readily be made. 
Each section or other small subdivision should be studied separate- 
ly. The timber type, character of stand, area timbered, strip 
counts and number of trees counted, from a distance should all be 
considered before arriving at a final estimate. The estimate is — 
usually best made in terms of the number. of trees killed during one 
year. With sample measurements from the intmsive plots the aver- 
age volume of the trees ca be deterinined and such figures applied 
to the total to determine the volume of the loss. _After an esti- 
mate has been made for each section or other. unit, the totals Lor 
the area are secured by simply adding up, the esting tes On. the in- 


dividual sections. 


mart 


Preparation ef Reports 


'.. ‘As a guide for the preparation of reports two outlines 
are appended which. suggest the subjects to ‘be covered and the or- 
der in which they should be taken up. Every survey will present 
new problems that must be handled in a different way, but in near- 
‘ly every case the general. arrangement of the report ceuld be well 
submitted in the form suggested by these outlines. The use of the 
outlines will not only help the man who has to prepare the report 
in preventing him from forgetting some important item, but will 
help the reader who has to summarize or analyze a number of such 
surveys made either on different areas er on one area by different 
individuals. ° ae 


A sample map is also appended, giving:a standard set of 
colors which can be used in designating infested areas. 


Suppression of Barkbeetle Epidemics 


The suppression of barkbeetle epidemics may be undertaken 
by either indirect or direct methods of control: Indirect methods 
ef control may be by the regulation of either ecological or bielog- 
ical factors, while the diréct. methods of control include such 
methods as actually destroy the beetles or remove them from the 

forest. nO Pee 


Indirect methods” of control ‘through the regulation of 
- some environmental factors may in time prove to be the most satis— 
' faetory way of handling barkbeetle epidemics. As yet, however, 


our knowledge of this phase of the problem is very limited, and no 
' definite recommendation can be made. . . 


Direct suppression measures are therefore the only avail- 
able weapons that we now have at hand; and frequently such a pro- 
gram of suppression is warranted ever-large areas of virgin forest, 
where an intensive preventive campaign is not feasible. 


Wrat Are the Chances of Success? | 


Direct suppression methods depend for their success upon 
effective ways of actually. destroying the infesting beetles or re- 
moving them from the woods., Any method that is successful in ac- 
complishing such destruction or removal may be considered as an 
effective method. However, the most serious dzfficulty encountered 
is not in ways ef destroying the beetles but in finding a high per- 
centage of them, and here is where the well-trained spotter is of 
great importance. 
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Such projects as have been carried on in the past have 
.- shown that where a high perf@entage of the infesting beetles are 
removed from the woods or destroyed in the bark, the effect has 
been to reduce the infestation for at least the following year. 


The positive results of past projects have been to show 
that: ae ae - 

(1) The present methods of control, when directeé against ep- 
idemic infestations,. have a pronounced effect (which is evident 
over and above the effect of natural control factors) in either 
‘reducing the losses fron depredations of the beetles or preventing 
increases in their number. 


(2) This effect of canta also depends upon the amount and 
thoroughness of the work. | 


(3) The only way to secure genase protection is to put the 


control work on a permanent basis and do the work whenever Utes 
necessary. 


(4) The cost of applying control as compared with the value 
of the timber the ce. be saved thereby will determine to what ex- 
tent control york can be profitably undertaken on any area. 


The work: on the past projects. has also shovm that con- 
trol work cannot be expected to accomplish the following resubts: 


CVpact will not exterminate the beetles in ar western pine 
forests, since they are too widely spread and too well established 
to be SO easily .eliminated. 


(2) Killing beetles on one omer's timber land will not kill 
the beetles on his neighbor's infested tract, but may lessen them 
to some extent by their flying over into the cleaned area. 


(3) Killing beetles one year will not in itself cause the 
next year's crop of beetles to die, but owing to their lessened 
numbers it may, unless conditions are ex¢eptional ly favorable to 


them, take severest seasons for the beetles to reestablish them- 
selves. 


(4) Control will not upset the natural outside influences 
which bring about favorable or unfavorable conditions for beetle 
increase. 


(5} Oge Treatment of an area will not rem1t in permanent sub- 
jugation of the beetles. 


When Are Lirect Sumression Methods Warranted? 


Suppression cammaigns, because of the extensive areas 5 8 ie 
valvei, are unavoidably expensive, and can be profitably carrie. 
cut only cn areas of high es:trercial value. In general it may be 
said that the ecst of suzpressicn (nit preventicn) should not ex- 
cee the value of the tirber saved by such work. If, f7r instance, 
one tree can be savel for each tree treatea, the cost of treatrent 
ver tree should not exceed the value per tree; or if only one tree 
can be saved for every two trees treated, then the cost of treat- 
rent ver tree should not exceed half the value per tree, and so on. 
In other words, the current value cf the tirber, from either a -cor- 
mercial or esthetic standpoint, should be an ixportant considera- 
‘tion “in determining the advisability of any suporession protram. 


Satisfactory cooperation of all affected owners should te 
another prerequisite in determining the advisability of the supyres- 
$19n icamaion,. ontrol cannot be successfully carried out on any 
small area unless it is co-mletely isolate’ from all other infested 
tracts. California and Oreczon now have state laws which »rovide 
the State Forester with police wowers to carry out eradication work 
on all lands within a zone of infestation, provided owners of sixty 
per cent cf the tirber land petition to have such work done. These 
laws provide a very effective reans of bringing into line a few re- 
calcitrant owners who nicht otherwise jeovardize the success of 
control work by refusin™’ to clean up their tirbered areas. 


To sw up, then, it ray be said that direct control meth- 
ods are warranted when: | 


_ (1) &n increase in beetle losses is imminent, or when an in- 
festation has already becore or is becoming: epideric; 


(2) The threatened tirber is worth more than the estimated 
cost of control; 


(3) It is impractical to reduce the losses through indirect 
methods or throwsth means of utilization; 


(4) Control can be applied over a large enough area to five 
effective results. 


ind direct control methods are not warranted when: 
{1) The beetle losses are naturally declining or are endemic; 


(2) The infested timber is not worth the cost of anplying 
control ~easures;: fi 


SA 


(3) The infestation can be removed throush selective lowytine 
or utilized at a >vrofit; 


(4) The ccoperaticn of all owners of an infested tract cannot 
be secured, thus rencering effective work impossible. 


Suppression Methods 


Having’ decided upon the inaujsuraticn of a suppressicn 
caxpaign, the next'sten is to determine the best methoa to be used. 
This will depend woon the barkbeetles doing the damacte, the tree 
synecies involved, the size of the tirber, the accessibility of the 
erea, ami the rossibility of salvagzins tho treate’. timber. 


The possibilities of utilization should first be considc- 
ered. If the infested trees can be lozvged and reroved from the 
forest, or placed in lakes or millponds and the lumber utilized, 
there is the possibility that the value of the lumber saved, when 
deducted from the total cost of the cperation, will result ina 
lower net cost than carryin: on control by any other method. 

There is even the possibility of doins the work at a vorofit. If, 
however, the infeste? tivber is widely scattered over inaccessible 
areas, logging is usually out. of the question, ani burnin’, vreel- 
ing} or similar methors will have to be usec. 


Even where the burnin‘? or yeelins; methods have to be 
used in order tO control the beetles, cccasimally the treated 
timber can be salvaycd. Following the control work in the Clover 
Creek unit of the Southern Orogon-Horthern California Project in 
1923, the scorched loss were sold for $1.00 per thousand board 
feet to a login: operator who removed them from the woods and 
hauled them to a mill some eight. or more miles away. On the dai- 
bab Project in 1924, many of the peeled logs were utilized for the 
local emstruction of rustic cabins and hotels, being cut into 
luzber by a small mill constructed for the purpose. 


Control Thro jue 





Among ‘the methods proposed by Drs Hopkins in 1909 for 
the control of Dendroctonus barkbeetles were n(a) by converting the 
logs into lumber and burning the slabs; (b) by placing the logs in 
water, and (c} by transporting the infested trumks a sufficient 
distance (20 to 50 miles or more away) from the forest and away 
from any living spruce cr pine, so that the beetles ezersing from 
them will find no trees to attack." So far these methods have been 
usei t% only a very limited extent, and their possibilities and 
cormarative costs have not been fully determined. 


, 
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(n) Sontrol through logging and burning slabs. One of the 
first methods to be used in the control of the Black Hills beetle 
in Colorad> consisted of cutting the infested trees, converting 
then into lumber and burning the slabs. This work was carried out 
in the winter of 1907 and svring of 1998 under the direction of 
Mr. WeD. Edmonston on an estate near Idaho Svrings, Colorado. Two 
hunired ani forty thousand board feet of infested timber was cut 
and taken to the mill. ‘This work was very successful in cleaning 
un the infestation, and was carried out not only atino exmense to 
the owner, but at a net vrofit af aporoximately “5,00 per thousand 
on the 240,000 boara fect cut. 





Since that time no further work involving the use of 
this method has core to cur attention, althowh undoubtedly many 
areas in the vicinity of lossing operations have unwittingly been 
freed from beetle infestation throwsh the removal of infestation ~ 
in the cut logs and burnin: the slabs at the mill. It is a method 
well worth considerins when control of bparkbeetles becomes neces- 


sary and where it is practicable’ to send the infested material to 
amill. - 





(vo) Control throwsh “logging and submerging the logs. The Ar- 
rowhead Lake Company in the surmer of 1922, under the directim of 
Mr. J.M. Miller and Mr. R.D. Hartman, placed a quantity of Ips- | 
infested poles, which had been cut in the construction of roads, 
in the lakes, to prevent these beetles from escaping and attacking 
green timber. The poles were later removed and cut into’ stovewocd. 
The surprising thing encountered in this work was the fact that 


the beetles were not killed by a submergence of several days or 
even several weeks. 


Following this experience Mr. Wagner, under the direc- 
tion of Mr. Miller, carried on some experiments at Northfork, Cal., 
with the submerging of yellow pine bark ‘infested with the western 
yine beetle. Sections of bark were submerged in a spring, in water 
of @ constant temperature of 70 derees F., and 2 section was re- 
moved 8nd examined each week. Two and three weeks! submergence 
failed to kill any hich perrentare of the broods, and five weeks' 
submergence was required to bring about 100 per cent mortality. As 
yet no tests have been carried out to determine the efficiency of 
the method in killing barkbeetles in logs placed in mill ponds. It 
is quite possible that many lozs would always float with one side 
exnosei to the air, and that some bf the beetles would escape from 


this yortion of the los; it might also require mors than five weeks 


to kill those broods which were submerced. 
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(c) Contre] throwsh logsing anf removing infested material 5 
sufficient distance. An Idaho lumber company in 1922 found that 
on one of their yéllow pine tracts of about 3000 acres, from 15 to 
17 per cent of the timber had been killed by beetles. In order to 
control this infestation the company moved their working plans 
ahead ten years and started cuttin: the timber in Aucust, 1922. 
Both green and recently-killed trees were fellei and removed to 
the mill, which was some thirty miles distant. The screen lors 
were left in’the wotds longs enowsh to atsorb emering teetle 
. broods, and in this way thé bulk of the infestation: was removed 
from the woods. The project closed in the fall of 1923, ani in 
Aucust,,1924, an exarination of the timber surrounding the cutting 
failed to show any infasted. trees within a half mile of the area. 





Whe Bark-Burning Method _ Fesaranss. Bie | 

Consists of: The bark-burniny method consists in fell- 
|} ing.-the- infested trees sinyly or in piles, and scorching or charring 
the hark sufficient ly to kill the infesting broods. For groups of 
trees un to 20 inches in Qianeter .the quickest and cheapest method 
is to fall, skid or buck the Logs. into piles and cover the butt 
logs with sufficient debris.to insure a good burn. For trees over 
70 inches in dianeter it is usually necessary, unless the trees 
oncur in large crous, to treat them singly, in which case the 
bark fron the top half of the log should be- peeled throughout the 
infested length, and this bark piled alongside’ ‘the los and then 
burned. Even if thése trees are treated in. piles, . the tops and 


sides of the puternost ike should. be peeled to insure an effec- 
tive killirg. j : 


endure: to: This method is apmlicable to the treat- 
ing of any barkbeetie infestation, and is the method most widely 
used jn barkteetle control .work on account of its cheapness, its 
effectiveness in disposing of the beetles and in cleaning-up the 
slash that results from the operation. It has been used not only 
for the control of beetles that work.in the bark tut those that 
work between the bark and the wood. It has of course certain dis- 
advantages, the most sérious of which is the fact that- the burning 
of the barr and slash in the late. -Spring creates an attractive in- 
fluence which is apt to bring in beetles from the surrounding coun- 
try and connsntrate then in the vicinity of the control operations. 
This has been most noticeable in the ease, of mountain pine beetle 
infestations in lodsepole' pine. In Yosemite Park, the concentra- 
tion of beetles on the control area following spring burning more 
than cffset the benefit from the work. The fire hazard, especially 
in late spring work, is another serious disadvantage, and control 
operations often coe tus be hel ted in.early spring on account of 
this menace. 
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“Details of the Method’" 


Felling Wherever possible the trees should be felled in 
an open place, where their treatment will cause the least possible 
dainaze to reproduction and green timber. In order. to simplify the 
work of the limbers the trees in a group should be felled with the 
trunks parallel; this also simplifies the rolling of the logs into 
piles. If possible, stumps should be cut close enough to the 

- ground so as to include all of the infestation. On sloping ground 


_ the trees should be felled downhill or uphill and never on the 


contour, as otherwise the fire will be hard to control. "Bedding" 
heavy logs--i.e., keeping them off the ground by laying down poles 
or logs on which they may rest--is sometimes desirable where burn- 
ing conditions are unfavorable and it ig necessary to place pitch 
and dry material along the under side of the logs to create a 
draft and insure complete burning of the bark. 


Limbing. .After each tree is felled it should be limbed, 
and: the limbs cut off very close to the.trunk. This is not only 
easier to do than to leave’a stub, but it saves barked knuckles 
when the trees have to be peeled and simplifies the rolling when 


_.the trees aré burned in piles. 

Piling. Where trees occur in groups’ théy should be 
thrown together and burned in piles,...The size ‘of the pile will be 
determined by the number of infester. trees closely adjacent and 
the amount of space available in which to burn them. Where the 
space is limited the piles should be kept close to the ground in 
order to reduce the size of the fire. In order to secure a good 
burn, the logs should.be piled parallel and -close together, with 
plenty of inflammable material on the ground. After the piles are 
formed the limbs are: usvally thrown back over the logs, and the 
tops cut off and brought back over the piles in order to dispose 
of the slashings. i 24 . (Mey See 

In lodgepole pine control operations, horses have been 
used to skid the logs out into an opening and deck, them where they 
can be burned ‘without injuring green timber. This has resulted in 
a saving of man labor in the handling of the logs, and has permit- 
ted the burning of the trees in large piles, but has materially 
increased the cost of the operation. Records show that 50 per 
cent of the cost of treatment by this method is due te the moving 
of the logs and the brush piling. 
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Peeling When peeling of trees over 20 inches in diam- 
eter is necessary, all infested bark on the top half of the log 
to well down on the sides should be removed and stacked along the 
log. The peeling should continue far enough into the tops so 
that the burning of the tops, brush and limbs will destroy the 
beetles in the remainder of the trunk. Usually this means peel- 
ing the logs to below a 20-inch diameter limit. Infested bark on 
the stumps should be peeled and piled on the log to burn. 


Brush Disposal. In order to conform to good forest 
practice and reduce the fire hazard, the brush and slash from con-- 
trol work should either be bummed or spread out where it will de-'.. 
cay as soon as possible. In wet weather the limbs and brush 
should be piled over the logs and burned with the bark. In late 
spring or early fall, when the forest is dry, the brush should be 
scattered outside the fire lines and kept out of the fire. Dis- 
posing of brush by burning in separate piles adds 25 per cent to 
the cost of the work. ‘ 


Burning. The fire should be large enough to burn ‘com- -' 
pletely all the infested bark, and yet not so larse as to make it. 
difficult to control or to cause damaze to adjacent standing tim-- 
ber. This can largely be regulated by the amount of material 
left within the fire lines. 


Under wet Reid atodes the placing.of pitch or other dry” 
material along the trunk often. becomes ahr in Tags to - se~ 
cura satisfactory burn. | 


As the sround.cover dries out a fire line becomes neces- 
sary, end should be constructed just as soon as thero is any ten-> 
dency for a fire to remain active over night. It should be con- 
structed as close to the tree as leweanoeeiti es with ‘safelty in 
burning. The line itself should be 2 cleared path at least two 
feet wide, raked or-shoveled dowm to the mineral soil, and should 
completely encircle the tree but exclude the stump. This precau~ 
tion is advisable since many predaccous insects pupate in thé soil 
at the base of trees containing advanced broods of the bectles, 
and by preventing the burning of the dcbris around the stumps 
these insects are saved. To prevent basal injury to standing live 
trces within the firc.line, all necdles and debris at the base of 
such trees should be removed. i 


Under very dry conditions, fires should be started ‘on the 
uphill or leeward side of the trees on the edgc of the fire line, 
and the trecs, burned by “back-firing" down the hill or against the 
wind. Under these conditions it is often best to burn the trees 
only early in the morning or in the late evening, when the wind 
and humidity do not add matcrially to the fire risk. 


ROO, 


By regulating the amount of material to be burned and 
the width of the fire linc, burning can be done at any season of 
the year and on the most hazardous arcas without injury to the 
rest of the forest. However, summer burning is not advisable, 
both because of the extrome danger and excessive expense involved 
in handling the fires, and the poor results secured from summer 
work in controlling the beetles. When burning of the tops ond 
limbs will cause injury to standing trees, it is best to run the 
fire line under the log so as to exclude this part of the tree, 
and construct the line close to the tree so that only the in- 
fested bark will be burned. In this case the fire should be 
started ot the point where the line crosses wnder the log, so 
that it may be made certain that the fire does not jugp into the . 
top before the tree is left unguarded. 


Allowing fires to escape is usually an indication of 
careless or poorly-planned work. It takes, however, considerable 
experience and skill to burn during dry weather without danger to 
the forest, and new crews must be given a great deal of supervis- 
ion. Therefore the plan of having special crews do the burning 
where the situation is at all hazardous and the bulk of the labor 
inexperienced in control work is a good one. 


Size of Treating Crow 


In yellow pine control operations, the usual size of 
the treating crew is cithsr a two- or a three-man crew. A two-man 
crew is best suited to treating work where fire lines do not have 
to be constructed. Where this size of crew can be used it is 
preferablo to the three-man crew. It is not difficult to divide 
the men into congenial pairs, "partners" or mon of equal ability. 
This makes for efficiency; it also makes it casier to tell if any 
man is loafing on the job, as the results will quickly be evident. 
A three-men crew is best acapted to the treating work when fire 
lines have to be constructed. ‘Two of the men fcll, peel anc pre- 
pare the treos for burnirig, while the third man constructs the 
fire line and takes care of the burning. The third man is needed 
in this case to assist in carrying the xtra fire tools. 


When the infestation is heavy and the crews can be 
worked closely together, a system of dividing the work into special-—— 
ized jobs has at times been used. Under this systom expert timber 
fallers do the felling of the trees, buckers anc limbers do their 
part, a peeling crew romoves the bark or a team skids the logs into 
a ‘pile, and then a fire crew comes in to handle the burning. This 
system has been most frequently uscd in lodgepole pine projects in 
which crews of four, six and eight men have been used. These con-. 
sist of: | en 
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e foallers, 

1 swamper, 

ybuckor, 

2-4 log anc brush pilers and burners, 
1 skidder and horse, . 


in which case one man is made the crew foreman at a slight increase _ 
in pay. Some degree of efficiency can be secured by this system 
but, because of the increased walking time involvec, it cannot be 
usec if the.trees are scattered end difficult to-find. In zgencral 
the use of larger crews is not advisable, and. greater efficiency 
can be secured by working the men in small units. 


Effectiveness of the Method 


When properly done there is vory little question of the 
effectiveness of the burning method in killing the bectles in the 
trees treated. Examination of many logs treated in the ordinary 
course of such work on several projects has shown that fully 99 
per cent of the bectles are destroyed. The weak point in.control 
work is not so much in the method of killing the beetles as in’ ~ 
finding all the trees carrying infestation. The spotting then 
is of paramount importance. 


Rote of Treating 

The amount of work per day-.which can be accomplished by 
the treating crews will vary for the different types of projects, 
ond will largely determine the cost per tree or other mit of _ 
treating work. The average rate of treating for some of the typi- 
cal project conditions is as follows: 


In the western yellow pine’ type of Oregon and California, 
with infestations of the western pine bectle running from 60 to 120 
trees per section and averaging 1000 board. feet per tree, the num- 
ber of trecs that can be treated by a three-man crew using the 
burning method, where fire lines are made, will vary from 4,to 10. 
trees per day, with an average of 2.22 trees per treater per day. 
When fire lines do not have to be made, the rate of treating will 
increase to about 2.6 trees per man per day. In summer burning, 
when extra precautions have to be taken and the bark. burned in 
piles or in pits, the rate of treating will be reduced to about 
1.2 trees per man per day. vey 


In the yellow pine forests of the southern Rocky Mountain 
region infested with the Black Hills bectlce, where the killing oc- 
curs in large grotips of small-sized trees, the burning can be car- 
ried on by decking the logs into piles and burning them without the 
necessity of pecling.. Here, with infcstations running between 165 
and 215 trees per section, and with. .trees of.an average volume of 
about 250 board feet per tree, a three-man. crew can treat from 13 _ 
to 15 trees per crew per day, or an’ average of about 4.75 trees per 
treater por day. Table 6 gives a summary of the comparative treat- 
ing rates for these various types of projects. 
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The Peeling Mcthod 


Applicable to: The peeling method is most applicable to 
the control of those barkbeetles which in the immature stages work 
between the bark and the wood and die of exposure when the bark is 
rémovéd, and for the treatment of trees which are easily peeled. 
It has becn very extensively used in the control of the Black 
Hills beetle in Colorado, Utah and Arizona, and in the control of 
the mountain pine-“beetle in’sugar and white pine in California, . 
Oregon, Idaho and Montana. It has the important advantage of in- 
volvine no risk from fire andican therefore be used during dry 
seasons. On the Kaibab work in 1925 the’ peeling method was found 
to be cheaper than the burning method for. the treatment of single 
isolated trees below 30 inches in diameter. 


. It has the disadvantages of beifig usually slow and ted- 
Lous: work and therefore more costly than the burning method, and 
leaves in the forest a mass of slash and debris which scriously 

‘inereases the fire hazard and which can be disposed of ge! at. 
Spisrdvrabie Sa expense. 


Consists of : The mathea consists of felling the trees 
across other logs to hold them off the ground, and removing all 
the infested bark with an ax or barking spud. In the treatment of 
trees where all the infested bark is within 20 feet of the ground 
the barking has been done with. long—handled barking spuds without 
felling the trees. Such work has been done more ‘cheaply. than where 
the felling of the trees pee mos ey CT 


Peeling--Details of the Method: 


Felling. The felling of trees that are to be peeled dif- 
fers materially from the felling of trees to be burned. For burn- 
ing the trees should be felied parallel to one another and then 
rolled into compact-piles, but for peeking it is necessary to 
"jack-straw' the trees or fell them across one another so that the 
under side of the logs can be easily reached by the peelers. This 
results in a jungle of crisscrossed log: which from the fire-hazard 
standpoint is a distinct menace to the forest. Small -logs can be — 
felled, trimmed and then rolled to reach the under. bark surface, 
but the rolling of logs over 20 inches in diameter is often imprac- 
ticable. Trees infested only basally can be peeled without felling 
by using long-handled spuds, provided the bark slips easily. 


Limbing. All trees felled should be limbed: and the limbs 
“1 cut off close to the trunk go as: to'avoid stubs. 


Peeling. Peeling is most. easily accomplished by the use 
of an ax, although special barking-spuds have been used on some 
projects. The pecling should be carried as far into the top as in- 
festation is to be found, and all infested bark removed. | 
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Brush Disnosal. Brush shoule be disposeé of in the same 
manner as in the burning method--cither spread on the ground or 
Placed in compact piles to be burned in the fall. Where brush 
piling is required an additional allowancd of 25 per cent to the 
total cost should be made. i 


a size of Treating Crew. The peeling method can be most 
efficiently handled by a two-man crew. Two men are needed to fell 
the trees, and two men can work at peeling a tree without getting 
in each other's way. 


Effectiveness. Peeling is a very effective method of 
killing those bectles that live in the immature stages between the 
Dark and the wood anc are exposed when the bark ig removed. © 
thick-barked sugar pines and occasionally on yellow pines the 
mountain pine beetics form their pupal cells in’the inner bark and 
are entirely protected by layers of * bast. Peeling in such 
“cases does not expose the immature e.uges to the air, and hence 
- some of the brood complete their devclopment. Often the bark ad- 
heres very tightly to the trees and cannot be entirely removed, in 
which case some beetles escape the treatment. However, records 
taken on the Kaibab project in 1925 showed that in the ordinary 
course of the pecling work 97 per cent of the broods were destroyed. 
This is a sufficiently high percentage to rate the method as very 
effective. 


Rate of Trcating. Just as with the burning method,. the 
rate of pecling will vary with a great many factors,’ most :important 
of which are the size of the trees, amount of bark surface to be 
removed, method of slash disposal, efficiency of the crews and the 
cost of labor. 


In the control: of the Black Hills beetle: in the ¥ellow 
pine forests of the southern Rocky Mountain region, with trees av- 
eraging 22 to 24 inchcs in diameter and 40 to 45 feet tm height in- 
fested, and where the method consisted of felling, limbing, peeling 
the infested. lensth and piling the brush, from 3.7 to 3.9 trees per 
treater were treatec per day. With trees averaging 18 inches in 
diameter and the brush left where it fell, 6.1 trees.per day were 
treated for each man in the treating crews. 


In the northern Rocky Mountain region, yellow pine in- 
fested with the Black Hills beetle and lodgepole pine infested with 
the mountain pine bectle can often be peeled without felling the 
tree. This of course can’ be done only when the basal 5 to 10 feet 
are infested. With trees averaging 12 inches in. diameter and with 
an average height of 5 feet infested, and where no time is lost in 
travel, a crew can treat about 20 trees per man per day. 


The average rate of treating by this method is summarized 
in Tabdlo 6. 
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The Selar Heat Methods 


Consist of: The solar heat or “sun-curing" methods are 
particularly applicable to the control of barkbeetiles, other than 
flatheaded borers, which attack thin-barked trees. Recently very — 
effective work has been done under the supervision of Mr. J. E. 
ratterson on the Crater Lake National Park in the control of the 
mountain pine beetle in lodgepole pine by simply felling the trees 
and after a few days of exposure turning the logs without peeling 
them. This method has the advantage of being cheaper than the 
peeling method, and no attractive influences are set up by the 
work, as might be the case if the logs were burned. Jn crowded 
stands it also avoids the scorching of adjacent trees. The dis- 
advantages are that considerable slash is left in the woods which 
must later be burned at considerable extra expense if the forest 
is to be left in good shape, and that it is somewhat more expen- 
Sive than the burning method. ‘ . 


‘A modification of the method involving peeling and spredé- 
ing the bark where it will receive the direct rays of the sun has 
been applied to the treatment of thick-bark trees, such as western 
yellow pine, with a fair degree of success. ‘To be successful, how- 
ever, it is necessary to have summer air temperatures of 65°! Pia 
order that fatal temperatures of 115 to 1209 F. may be produced in 
the bark. Such temperatures do not always prevail during the 
treating season, especially at high altitudes and on northern ex- 
posures, and for this reaso nthe results are erratic. In addition, 
this mofified method:is more expensive than the peeling or burning 
methods, and is therefore of limited applicability. | 


Sun-Curing Without Peeling. «-:' 


Consists of: This method is particubarly well adapted 
to the treatment of thin-bark trees such as lodgepole pines, on 
areas where the burning method is objectionable. Trees are felled 
parellel to one another instead of crisscross and are comptetely 
limbed, so as to receive direct sunlight on the trunks. It is also 
preferable to fell. the trees in a‘north and south direction, in 


order that a greater arc of the circumference will receive the heat 
of the sun. ; : 


Mr. Patterson found that in the work at Crater Lake Park 
during 1925 and 1926, at an elevation of from 5000 to 6500 feet, an 
hour's exposure between 10 a.m. amd 3 p.m. on a sunny day was suf- 
ficient to produce fatal bark. temperatures. Trees were felled and 
prepared and left exposed to the sun for from two to five days; 
then the crew returned and rolled them completely over in order to 
kill the beetles on the other half of the log. <A six-man crew 
could prepare 80 trees per day, and in one day conld return and 
roll all those prepared in a week. 
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A variation in this method was employed on the Kaibab 
Project in 1925 in the treatment of yellow pine infested with the 
Black Hills.beetle. The trees were felled, trimmed, the upper 
two-thirds of the logs peeled and the logs rolled. This avoided 
the extra expénse and trouble of. returning to roll the logs. 


: On this same project some trees were peeled in a strip 
along each side and were later rolled; but on account of the thick 
bark at the base of many trees and the shading of other logs by 
standing trees, these variations of the sun-curing methods were 


‘not uniformly effective in killing the broods. 


Sun=Curing Without Pecling 


This method has been used in the treatment of infestation 
in western yellow pines of California and southern Oregon. Trees 
are felled across logs pr other objects in order to hold them off 
the ground. .They are then peeled throughout the infested length 
and the slabs of bark placed in an\ opening where they will receive 
the full rays of the sun during the middle of the day. Bark must 
be very carefully spread, and must not be in the shadow of other 
slabs or trees. On,north slopes: or in canyons it must be carried 
out to en opening or propped against rocks or trees, in order that 
th: cunts rays may strike it at not less than a 45-degree angle. 
It can readily be seen that. the: method is tedious and requires 
great attention to detail, or it will fail. to produce results. 


rap Trees 


The fact that many bark-beetles and wood-boring insects 
are attracted to felled trees suggested to some of the earlier 


‘workers the: possibility of felling some of the unmerchantable 


trees of the forest in accessible places to act as traps to absorb 
the beetles, and later destroying the broods by burning or peeling 
the bark. 


This method has been tried out extensively, both on com- 
mercial and experimental projects, but so far without marked suc- 
cess. Although many injurious barkbectles are attracted to the 
traps, they do not absorb any large proportion of the destructive 
beetles present on. en area, nor prevent the attacking of healthy 
trees in the vicinity. -Moreover, the cost of preparing and later 
treating the trap trees is greater than that of treating the in- 
festation in the scattered standing ones. This method, therefore, 
has not as yet produced results which would justify its general 
recommendation and adoption. 
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Spotting 


"Spotting” is the work of locating and tagging the in- 
fested trees which arc to be cut and treated. 1% is one of the 
most important phases of the work, as success depends largely upon 
finding a high percentage of the infested trees. It is important 
therefore that the forest should be thoroughly and systematically 
searched by men who know an infested tree when they sce one. The 
work should be started several days before the treating and should 
be planned so as to keep well ahead of the treating work. 


The field methods used in the spotting work are very 
similar to those described in the marking of sample plots in the 
detailed survey work, the only difference being a modification 9° 
the records that are taken. In general there are two methods 
used: (1). the topographic method and (2) the strip method. 


1. Topographic Spotting 


This method is best adapted to country with steep topog- 
rephy and well-defined drainages. It is best; handled by oye spot- 
ter working alone. 


The spotter lays out a definite drainage to be covered 
each day. By following the ridges o1 arowmd the contours he works 
back and forth along the slopes, marking all the infested trees as 
they are found and platting tnem on his map. A good topographic 
map on a four-inch-to-the-mile scale or larger is best for this 
purpose. A good pair of field glasses is also m aid, not mly in 
locating the distant trees but in exanining those nearer at hand 
for pitch tubes and sawdust on the upper portion of the trunks. 


f aes ae 
With this method it is difficult to cover the area in a 
very uniform manner, but it has an advantage in being less expen- 
_ sive than the strip method, and can be used in rough country where 
the latter is not practical. 


2. Strip Spotting 


The strip method of spotting is primarily adapted to 

flat or gently-rolling country, or in dense forests where one "can- 
not see the forest for the trees". Because it is systematic, it is 
usually more efficient then the topographic method. The extra ex- 
pense involved cen well be justified by the higher percentage of 
trees found. The advantages of this method are the thorough and 
uniform spotting of the entire area and the accurate mapping of the 
infested trecs, which in control opegations prevents loss of time 
for the treating crews and avoids “back-tracking". 


- 36 = 





A three-man crew can bost handle the spotting by this 
method. One man acting as compassman carries the line with con- 
pass and pacing, works back and forth through a section, plats 
the infested trees and maps the topography. The spotters work in 
@ strip on cither side of. the Pai pen ond marie and tally all 
the infested trees requiring treatment. 


‘The width of strip will depend upon the density of the 
timber stand and the intensity of the infestation. In fairly 
open stands of western yellow pine a five-chain strip can be sat- 
isfactorily handled by each spotter. If the timber is dense or 
the infestation particularly heavy or hard to locate (as in fall 
work) the width of strip should be cut to four or even two chains. 
Rarely should the spotting of a strip greater than five chains be 
attempted by one spottor, as it involves the covering of too 
large a territory, ond the percentage of missed trees is certain 
to inercase. 


Size of Spotting Crew 


The size. of the spotting crew will vary with the amount 
and intensity of infestation on the ‘areca and the spotting method 
used. Crews of from one man to five have at various times been 
used. 


One spotter. can best handle the work by the topographic 
method, marking and mapping tire trecs As he foes.’ Then again for 
very heave infestations, where a man can go out and.in half a day 
mark up enough trees to keep the camp busy, spotting is best ac- 
complished by one man. However, when the strip method is to be 
used and a compass line run, it is very difficult for one man to 
do this ani spot the trees as well. It can be done, but the work 
is slow and tedious on account of the amount of back-tracking that 
mast be done to get back on the compass line. The tendency is for 
the spotter to stick too close to the compass line, and thus miss 
infested trees on the outer edge of the strip. 


To overcome this difficulty, a2 two-man crew using ‘the 
strip method has at times been used. In this case one man ‘ums 
the compass and the other man spots in a strip cither on one side 
of the compassman or equally divided by his line; or in some cases 
the compassman may spot the trees in a narrow strip alonsz his line 
enc let the spotter take the more distant portions of the strip. 
However, not much more ground can be covered in this manner than 
by one men working alone, while the expense is doubled. 
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In order to set full use out of the compassmen, 
a three-man crew is senerally used with a compassman and 
two spotters, each of whom works a strip on either side of the 
compassman. While the cost of such a crew is half as much again 
as for the two-man crew, the area which can be covered is doub- 
led, and for this reason the unit cost of the survey is less. On 
this. account the three-man crew is advocated as the best size of 
creyw for this type of work. 


Nothin can be said in favor of a four- or five-man 


spotting crew. Thev should be avoided as both expensive and in- 


efficient. The crew attempts to cover too much territory, and as 
a result the outside men are so far from the compassman that they 


are unable to keep in touch with him, and are usually unable to 


tell the direction of the strip or estimate its proper width. As 
a consequence some territory is covered too intensively and the 
rest not at all. 


On the whole, for practically all infestatios of western 
barkbeetics that are agcressive cnouzh to warrant artificial con- 
trol methods.and where the topography will permit, a three-man crew 
using the strip method will sive the most satisfactory spotting re- 
sults. bs sti ith: 


However, for heavy concentrated infestations, the spot— 
tine of the trees by a spotting crew can often be dispensed with 
and the camp or crew foreman entrusted with the duty of marking and 
treating the trees at the same time. -The large centérs of infes= 
tation can in this way be removed and the area than cruised by a 
spottins.crew to pick up any missed trees in one-tenth or less of 
the time it would have-taken them.to mark up all the. heavy centers 
end the large groups. 


selectin. he Trecs to be Treated 


The selection of the proper troes to be treated is a re- 
sponsibility of the supervising entomolozist, and he should carc- 
fully instruct the spotters in this respect. 


All pines with sickly or slichtly fodinz to sorrel foli- 
age; trees showing signs of woodpecker work or pitch tubes, frass 
or sawdust in the crevices of the bark or with sawdust or bark 
flakes on the ground at the basc, or with large pitch tubes at the 
base should be visited ond examined for the presence of destructive 
barkbectles. 


eros one 


The preliminary cxamination should be confined +0 slicing 
the outer bark to determine if there are entrance or ventilatins 
holes rumning through to the cambium. This avoids injury to the 
healthy trees from promiscuous hackins and blazing and is all that 
is necessary to determine if it has been attacked at the base. If 
the tree shows signs of insect work it is wcll to sample it thor- 
oughly enough to’ determine how successful the attack has been and 
to what stase the bectlcs have developed, or whether the tree has 
been abandoned. Only trees with well-developed broods of beetles 
should be marked for treatment, and these before the trees have 
been two-thirds abandoned. 


In case of doubt as to whether or not the tree is heav- 
ily infested or has been partly abandoned, and a decision cannot 
be reached after a rcoasonable amount of inspection, a good rule is 
to mark the trce for treatment. It is better to err on the side 
of treatins trees that do not need it rather than let some beetles 
escape by leavins the doubtful trees standings. 


Markins the Infestcd Trees 


If the spotter finds that the tree contains a live brood 
of the destructive barkbeetles, it is conspicuously blazed on at 
least two sides and tasced with a card or strip of cloth, so that 
it can easily be founc by the treating crews. If the tree is in a 
larze group, the fsroup is so marked that it can easily be located, 
while each tree in the sroup is cither given a sinsle blaze or 
targed with a marker. a . 


Rate of Spotting 


The amount of comtry that can be covored by a spotting 
crew in one day will be governed largely by the number of infested 
trees which have to be marked: on. each section, the character of 
the topography, and the number of records which must be taken for, 
and method of marking, each tree. 


Chart 1 shows the minimum, averase and maximum number of 
acres and trees that will ordinarily be spotted per day by a 
three-man spotting crew. Exceptional conditions of. topography, 
weather or character of records which must be taken may reduce 
these amounts below the minimum shown, but uncer ordinary condi- 
tions the amourit of work the spotting crew may be expected to do 
will fall within these limits. 
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In ycllow pine infestations ranging from 50 to 250 trecs 

per section, a three-man crew can cruise on an avorase 520 acres 
per day, and spot from 25 to 125 trees. On areas running less 
than 40 trees per section, and with gently rolling topography and 
little brush, as much as 480 to 640 acres may be covered in a day. 
With infestations heavier then 250 trees per section, the acreage 
that can be covered will be reduced below 320 acres. With such 
heavy infestations as occur in mountain pine beetle infcstations 
in lodzepole and Black Hills bectle infestations in yellow pine, 
o three-man crew can blaze, tally, map and place cards on a maxi- 
mum of about 500 trees per day. (On the Kaibab Project ia 1924 it 
took a three-man crew nearly two weeks to mark up the trees in one 
section.) 


Workin; Seasons 


The period durins which control work cam be profitably 
carried on will depend larcely upon the seasonal history of the 
barkbeetle to be controlled. In general it may be said that the 
best time to do control work is durin the period of beetle inac- 
tivity; viz., during the late fall, winter or carly spring. 


Chart 2 gives the open seasons for the éontrol of west- 
ern barkbeetles, as determined by their seasonal histories and snow 
conditions in the various resions. As will be noted, the periods 
during which cfficient work can be done vary with both altitude and 
latitude. In ad@ition, these periods will vary with local condi- 
tions and seasonal chanzes. The date of starting control in the 
springs and closinz in the fall will be- zoverned largely by local 
weather conditions, particularly the depth of the snow and the 
closinz wp of routes of travel. The date of closing the work’in 
the sprinz and startine it in the fall will depend upon the condi- 
tion of the insect broods. The work should stop in the spring at 
about the time the adult beetles start to form in large numbers and 
before any emersSence has taken place, and the fall work should start 
at about the time the overwinterine broods of beetles have developed 
the first larval stage. 


The usual period for control work is during the fall, win- 
ter and spring. Fall work has the advantace of fewer administrative 
difficulties, easier transportation, less trouble with fires (when 
the burning method is uscd), and in addition has proved to yield 
better results in the control of certain barkbeetles, notably the 
western pine bectle. Since most of the infested trecs are green at 
this time of year, the chief disadvantaces of fall work are the 
sreater difficulty in spotting the trees and in peelinz them when 
such work becomes necessary. 


Wap 


Winter work from an entomolozical standpoint is entirely 
satisfactory. A good kill of the beetles can be secured with win- 
ter burning even with many feet of snow on the grounds; in fact, in 
southern California it is the only time that satisfactory work can 
be done. However, in revsions subject to heavy snows, because of 
transportation difficulties and the loss of time during storms it 
is more difficult and more expensive than work at other seasons, 
and as a general thins should not be attempted. 


Spring work has been most commonly adoptcd in control 
projects. A hisher percentare of infested trees can be located 
then than at any other time. he trees are also much easier to 
peel, since the broods are in an advanced stare of development. 
However, these advantases may be offset by the number of beetles 
that escape from the trees with the first warm weather and the 
greater difficulty in handling the fires as summer approaches. 
Transportation is also usually more difficult in the early spring 
because of the saturated conditio of the ground. 


Summer work has been used in the fight against the west- 
ern pine beetle, but without much success. At this time of year 
the solar heat method is feasible, and the burning method has also 
been used. Even in the midst of one of the driest summers the 
burning method was used on.the San Joaquin Project without any 
serious consdquences. However, the precautions necessary to in- 
sure safety in summer work make the cost of such work prohibitive. 
Apparently due to the fact thet the bectles are in flight more or 
less continugously durinzs the summer, the small number which can 
be found and destroyed in infested trees has little effect in dim- 
inishing their azsressiveness. The destruction of a high percent- 
age of predators and Picncitos during summer oe may also be a 
factor that has militated against success. 


The following summary lists the advantasew and disadvan- 
tages of control work during the diffcrent seasons of the year: 


GY 


FALL CONTROL 


Adventazes Disadvantages 
1. Destroys beetles in carly 1. Troes difficult to find 
stages before any emergence 
has occurred 
z. Some predators may escape 2. Bark hard to peel 
destruction ae) i 
5. Fires prosressively easier 3.-Shortecr workings seas: n 
to control 
4. Kasy transportation into 4. Camp may get caught in snow- 
camps over firm raads storm, making it difficult 
to get out 
WINTER CONTROL 
1. Destroys beetles before any 1. Trees difficult to-spot 
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emergence has occurred 
Permits, coverings larger areca .2. Bark hard to peel . 
with seasonal work 5. Trees difficult to burn 
No danzer from fires escap-. 4. Transportation difficult 
ing 5. Work interrupted by storms 
6. Usually expensive 


SPRING CONTROL 


Lonzer workings period 1. Many beetles escape through 
. early flight 
Trees easy to spot 2. Work may be cut short by ad- 
iia spa tl vent of dry hot weather 
frees casy to peel Oo. Fires progressively. more dif- 
oy ficult. to control | 
Trees casy.to. burn 4. Gre.nd soft and carly trans- 
portation of camps difficult 
SUMMER CONTROL 
Permits treating additional 1. Has failed to give satisfac- 
area or doin clean-up work tory results ; 
on special projects 2. Donger from fires grea 
5. Solar heat method mot always 
effective 


4. Beetles in flisht and only 
small per€cntage destroyed 

5. Usually expensive | 

6. Hich percentaze of predators 
destroyed 
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Cost of Suppression Work 


_ The cost of the various suppression methods will vary. 
with the methods used, the size and spacing of the infested timber, 
the number of trees in a group; the amount of slash and method of 
its disposal; the amount of brush on the ground; the character of 
the topography; the efficiency of the treating crews; the amount 
of camp overhead; the current rate of pay; the index value of the 
dollar; and when the burning method is used, the method of hand- 
ling the fires; weather conditions at the time of burning, partic- 
ularly humidity and wind conditions and many. other factors which 
at times may be important. Because of the many factors involved 
it is very difficult to determine in advance the actual cost of 
any control project. The cost will vary not only between projects 
but on the same project during different seasons and in different 
locations. However, thé large number of projects carried on in 
the past cover a wide range of conditions and give a fairly relia- 
ble index to the probable cost of such work in the future. 


In Table 6 is given the arpa pefekonat of various 
methods of control, as demi ed from the ‘actual rate of treating 
trees by these methods on different projects. “A constant figure 
of $8.00 per day for each treater is assumed in order to make the 
various costs comparable. This figure represents about the aver- 
age cost in 1923 of each treater .en the overhead of spotting and 
camp operation were charged agains”. the treating work, .The aver- 
aze cost pet tree and pér M.B.M. as given in.the table, therefore, 
represent the total average cost of treating, including all the 
items incidental to camp operation, and-is the figure generally 
used in comparing the costs of various control projects. This ta- 
ble shows that peeling: lodgepole pines: basally. without felling is 
the cheapest control. method, while the treatment of large sugar 
pines is the most expensive. et 


he probable cost of any contemplat se control project 

may be computed if the method to be used, the’ intensity of infes- 
tation, the averace size of the trecs ond. the daily wage of common 
labor are known. With the given project -conditions determine 

from Table 6 the probable number .of trees which can'be treated. per 
men per day. Then determine the daily cost of each man. The cur- 
rent wages of treaters (without board) will usually represent from 
30 to 35 ver cent of the total man-Cay..cost where all the camp 
overhead is charged against the treating work. -The daily cost per 
men divided by the daily rate of treating will give the probable . 
cost per tree. This multiplied by the estimated number of infest—_. 
ed trees on the area will give the probable cost of the project. 
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The Organization of a Project 


A barkbeotle control project may be dcfined as an enter- 
prise directed toward the suppression of a forest barkbeetle on & 
specific area and operating under a definite entomological plan. 
It may vary in size from one man working to control the beetles on 
his own land to an uwniertaking contemplating the control of bee~ 
tles over many square miles and employing hundreds of men.— 


Aside from entomological considerations, such a project 
may be’ a success or a failure, depending upon the character of its 
administration. Artificial control is expensive at best, and in- 
“efficiency in management may very casily result in costs which 
cannot be offset by. the timber saved; while on the other hand a 
trifling change in'methods of management may show a profit. The 
margin between success.and failure is often very narrow. 


Barkbeetle control: through methods of logging and util- 
izing the timber can be applied only in very special cases, where 
the timber is accessible and has a hich market value. The methods 
to be used in such work will vary so greatly with’ the special con- 
ditions that no general discussion can be given which would be at 
‘all helpful. The great bubk of the control projects carried on in 


_ the past have used the various direct-control methods préviously 


“discussed, and the plcannuanea eas of such projects, is. dealt with in 
this paper.” 


The organization of a control project naturally divides 
itself into two parts, viz.,.{1}.entomological supervision and (2) 
control ‘administration, 


The entomolosical supervision may be considered as anal- 
osous to the architecturgl supervision of.building construction or 
engineering supervision in railway work. Its function is to make 
the preliminary surveys, draw up the plans, Ccevise the methods and 
shpervise their application. The work may be handled by trained 
entomologists of either the federal or state department, or in 
private work by a man specially trained in inscct control work. 
Outside of making the plans, the entomologist will usually not be 
called upon to handle the actual control administration. It is 
best that he act only in an advisory capacity in such matters as 
camp organization, camp personnel and such other problems as have 
to do with the nantateuratn of the work. 


The control administration is comparable tu that of the 
building contractor. Following the plaas of the entomologist, the 
administrator is chiefly concerned with getting the job done as 
efficiently, quickly and cheaply as possible. This work is usually 
carricd on by the owner of the land, his agent or an organization 
responsible for the protection of the timber. 
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On small projects, or projects involving only one ower, 
the administration is usually handled by one executive, such as 
the Forest Supervisor on National Forests, the Park Superintendent 
on National Parks, and the resident manager or forester: for oper- 
ating timber companies. 


On large projects where several owmers or agencies are 
involved, a most satisfactory plan is to have the administrative 
policy handled by a committee or board of directors composed of one 
representative of each of the cooperating parties. This board makes 
all decisions for the conduct of the work, such as the fixing of 
wages, organization of camps, purchase and distribution of supplies 
and equipment, arranging for communication, cost accounting, meth- 
ods of slash disposal and similar work incident to the execution of 
the plan of control. The actual work is thm handled through one 
executive or manager who is responsible to the board for the effic- 
iency of his work. If the projett is divided into a number of dis- 
tinct administrative areas, it may be well to have a manager for 
 @ach area. Under the area monasers will be the camp foremen, each 
in charge of one camp unit. 


The most suitable control organization will have to be 
worked out for each project, but in any case the responsibility for 
different phases of the work should be definitely assigned, so as 
to prevent any conflict in authority or duplication of effort. 


CAMP ORGANIZATION 
Size of Camps 


Adjusting the size of the control camp to fit the condi- 
tions found on any project is a matter which requires very careful 
planning. A camp either too large or too small to fill the partic- 
ular needs will very adversely affect the efficiency of the work. 


Knowing the acreage to be covered, the number of trees 
to be treated, length of the operating season, rate of treatin: per 
man-day end ember of necessary camp sites, the size of the camps 
and the number of men required can be computed. 


ale determine the’ ister of laborers required to treat 
the total estimated number of trees in the specified time. Thus, 
with 3000 trees to treat in 60 days, it will reqvire 25 men treat- 
ing 2 trees per day each to do the job. 


-Second: determine how many spotting crews will be needed 
to cover the area in the allotted time. This will depend both upon 
the acreage to be covered and the intensity of the infestation. 

For instance, under average conditions in yellow pine infestations 
running from 40 to 160 trees ner section, one d-man spotting crew 

can efficiently cruise one half section per day. So if 350 square 

miles are to be covered in a 60-day working period, at a half sec- 
tion per day, it will require only one spotting crew. 
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Third, adjust the laborers and spotting crews into con- 
venient camp units, so that the treating will just keep pace with 
the: spotting, or lag only slightly behind it. By filling in ‘with 
the: other necessary camp laborers, such as foreman, saw-filer, 
cook ond helpers, the size of the camp to be used is thus deter- 
mined ; 


Scattered infestatios require small camps which can be 
easily moved, while large camps can be worked to advantage in the 
treating of concentrated sa tipouma totes tat mass 


ae eee camp is more efficient and has less overhead ex- 
‘pense per man than a small one. Therefore plan to have the largest 
camp that is justified by the given situation. However, the point 
-may soon be réached where the cost of frequent moves will offset 
any saving due to reduction in overhead. Camps of from 20 to 45 
men have been found to be efficient working units, ,since this rum— 
ber of men can be handled by one cook. 


epee large camps are desirable, it is not well to 
put in more men then are required to finish the work within the 
allotted time. Since the working periods are short anyway, the 
men do not reach their maximum of efficiency until the latter part 
‘of the period. Too many men result in a shortening of the working 
period, with less production per man anid. at a higher unit cost. 


On a large project, with more or less uniform conditions 
of infestation and topography, it is particularly desirable to 
standardize the size of the camps, selecting the size that can best 
handle the average infestation. In this way coordination is se- 
cured among all the interrelated parts, such as the size of tents, 
cookstove, length of dining tables, size of motor trucks, ete. It 
also simplifies the supply problem, as the weekly supply for all 
camps will be practically the same. 


Location of Camps 


The considerations that determine the location of camps 
are (1) central location in respect to the working area; (2) gen- 
eral topography of the region; (3) method of transportation; .(4) 
proximity to roads or trails; (5) available water supply, and (6) 
intensity of the infestation. Camp sites should be selected with 
the idea of getting the greatest amount of infestation with the 
least expenditure of time ana money. In the first place, the camp 
must be centrally located with respect to the work, or located so 
that the men cam walk or be transported to within two miles of 
their work. Ordinarily the maximum walking distance should not be 
greater thon two miles. This will permit working a 123-square-mile 
area around the camp, and for light to medium heavy infestations a 
block of 9 to 16 sections can often be worked withot serious incon- 
venience. If roads and motor transporta ation are available, this 
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range may be extended in certaiy dircctions. However, the topog- 
raphy and timber bowmderies will often limit the area that it is 
profitable to work from one camp site, and short moves to elimin- 
ate the walking are often desirable. If the infestation is heavy, | 
the walking distance should be reduced to a one-ini le radius from 
camp. 


In selecting the camp sites all the local factors will 
have to be weighed to determine what locations are the most desir- 
able. Often the cost of hauling water or of building roads will 
have to be weighed against the cost of hauling the mam to work or 
against the loss of the ments time where the distance vf the work 
from camp makes long walks necessary.. 


EQUIPPING .OF CAMPS | 


Having determined the size of camp best adapted to the 
project in question, this becomes the’ “standard camp", and the 
next problem is to decide as to the kind and amount of equipment 
needecd, and. to adjust all the various. items so as to best meet: the 
individual need. The object here should be to furnish the camp 
with everything that is essential and with nothing that can be 
spared, to cut weight down to a mimimum and to secure articles 
that wiil nest and take up the least possible space. Since camps 
must be moved frequently, a little: thought given to the equipment 
will save time and expense. Also, if every article of camp equip- 
ment is on hand’ when the camp starts, it will save much grief and 
lost motion later on. It is hardly.a@visablc to attempt to dis- 
cuss all the variations that can “be made in equipping camps, but 
a few hee es may be holpeal. 


General Camp Equipment 


An caquipment list is given in Table 8 as an indication 
of the articles that should be STEER tt in making up these lists 
for control camps. : ae 


Tents 


The sizes of tents to be selected will vary from small 
ones for small camps to large ones for large camps. For large 
camps it is best to increase the size of the tents rather than their 
number. The 10x12 tents accommodate four men, and the army pyram- 
idal tents eight men each, without undue crowding. _ Where trans- 
portation is an important factor, tents should be of the lightest 
duck consistent with durability. With motor transportation weight 
gives way to serviceability as the first consiceration. 
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For the cook tent, a tmt of white 10-oz. duck with high 
walls is preferable. Its size will depend upon the number of men 
to be accommodated. For a large camp two tents, onc for dining 
and one for cooking, are desirable. One 16x20 tent can be made to 
accommodate an 18-men camp as a combined cocking and dining tent, 
but two are more satisfactory. 


Stoves 


‘ The cook stove should combine adequate top and oven space 
with lightness, compactness and durability. The army field range 
is excellent for the purpose. It "nests" and is compar-tively 
light. It can’be ‘used satisfactorily for camps of between 10 and 
50 men. Other types of sheetiron stoves are better adapted to 
smaller camps. For the latter, where transportation is a limiting 
factor, open fires and Dutch ovens can be used. 


For heating the ments tents, nesting sheetiron stoves 
with flat tops, or Sibley stoves, are vory satisfactory. These 
stoves should be equipped with six lengths of pipe, which can be 
reversed anc telescoped to prevent damage in packing. 


Cookines Outfits 


Cooking outfits which will "nest" should be selected, 
end the whole set kent down to the least possible bulk and weight. 


For a dining table top, a handy device is made with a 
strip of 36" canvas,-.on which at half-inch intervals laths ‘are 
nailed. This is then covered with oilcloth and makes a very con- 
venient table top of any length desired, which cm be rolled up 
end easily carried when moving camp. 


Grindstone 

A good grindstone is preferable to emery wheels for sharp= 
ening axes, and one should be furnished each camp unless difficul- 
ties of transportation make it impracticable. 
Record Box 

Rezar@less of the size of the camp, a box should be pro- 
vided for the safe keeping of the records. With very little trouble 
one can be provided with shelves or pigeonholes of the proper size 
to accommodate the various record forms, and the cover so arranged 
that when open it serves as a writing desk. The Army field desks, 
if available, are very good for this purpose. 


Spotter's Equipment: 


fn equipment list for the spotting crew is given in Table 9. 
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Compass 


The geolosist's compass with Jacob's staff is the best 
equipment for the 3-man spotting crew cunning strips from a base 
‘line; for topographic cruisijg a hanc compass is satisfactory. 
Biltmore Rule 


ai ‘" “Where great accuracy in diameter measurements is not ro- 
quired,’s convenient device for the spottcr is a Biltmore rule 

laid off on his ax handle. With a little practice, measurements 

can be taken to the nearest two inches. The measurement.: to be 

used in laying off such a scale are giva in Table 1 in the appendix. 


Treating Crew Equipment 


The equipment for a 3-man treating crew using the burning 
method is given in Table 8. For a 2-man:' crew or for use with other 
treating methods the necessary deductions can be made. 


Saws 


In addition to one falling saw for each crew, at least 
two extra saws should be provided for each camp, so that dull saws 
can be filed without interferinz with the work. The best type of 
saw for this work is the falling-saw pattern, having four teeth to 
one raker. The length of the saw will depend upon the size of tim- 
ber to be felled. In insect control work, where a number of tools 
must be carricd, the smallest saw that will do the work satisfac- , 
torily should .bé selected. .In timber averazing about 12" d.b.h. a 
6* saw is satisfactory, for timber averaging 20" 4 6%" saw should 
be chosen, and for timber averasing 30" d.b.h. a 7’ saw or larger 
will give the best results. Even where the timber runs to small 
diameters one or two lonz saws should be provided in each camp in 
order to handle such large trees as are encountored. 


Axes 





A double-bitted ax is the best all-around tool for treat- 
ing work, with a pattern somewhere between that of a falling ax and 
& swemping ax. The 3e-1b. ax is the best average weight, although 
a few 3, 3g and 4-1b. axes should be available in each camp for the 
men who prefcr them. Some cxpert peclers curve the handle by stcam- 
ing it, and are able to remove large sections of bark with a single 
blow. Macy 
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Spuds 


Barking. "spuds" have been used to some extent where the bark 
‘does not stick too tightly to the tree. These consist of a short, 
slightly-curved piece of steel about 3 inches wide and a- foot tong 


sharpened at one end and set into a short, stmt handle, or into a. 


long handle for the peeling of standing trees. But since an ax 

has to be carried anyway, the barking spud is usually of not enough 
value to bother with as an extra eae . 

Weaeés ee 
‘The thin 34 to 4-1b. falling wedges are the best for the 
purpose. Each treating crew should carry two of them. 


Sledges 


The ted nonamner: does not often come in for heavy service 
and so should be as light as possible. The 4-lb. sledges aré usu- 
ally considered heavy enough. 


Carborundum Stones 
The circular pocket stones are the best. 
Files 


Hisht-inch flat files with one: round edge should be pur- 
chased for the use of the saw-filer, and when slightly worn can be 
given to the treating crews for use in touching up their axes: Af. 
nicked by rocks or pitch knots. 


Fire Rakes and Shovels 


Pire rakes should be the lighter make: of iron asphalt 
rakes. The long-handle round-point shovels are satisfactory for 
constructing fire lines where the rakes cannot be used. The 
McLeod fire tool is a combined rake and wide-bladed hoe, and is 
excellent for fire-line construction if available. ; 


Camp Personnel 


The camp foreman should -be not any rhowcteh la: irateean 
in the practical aspects of insect control but particularly well 
qualified in the art of handling men. He should understand the — 
psychology of labor, know how to apply it, and understand all phas- 
es of the work so that he will know Geo hes or not it is being 
properly done. The administrative efficiency of the work depends 
largely upon the camp foreman. 
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The spotters should preferably be active youns men with 
observing eyes and olert minds. They must be ready and willing to 
fo a) hot: of. walking in scouting out the trees and must exercise 
contiderable good ju2cment in the marking. Familiarity with com- 
bas3 werk, pacing «ao the methods of iand survey are an asset. The 
dest-training for the spotters is a week or more with the treating 

orews, where they have an opportunity to observe just what consti- 
tutes agcod" bug’ tree: and what type of tree should be passed up. 
The entomologist should sive them considerable training and care- 

fully watch their work to sce that the proper trees are being 
macked and thet none is being missed. 


The spcetting crew should be administratively responsible 
to the camp foreman for their work--where, when and how much. In 
addition they should be held accoumtable to the entomologist for 
the technical saad of their work, i.e., the zine of trees 
they mark for treatment. 


The eee should be expert at pac’ ig, neat and accu- 
rate in mapping, and familiar with the methods «t land survey. An 
accurate map vey materially increases the efficiency of the work 
by reducing the chance of the treating crews missing the trees, A 


good compassnman is an asset, but a- poor one is a decided liability. 


: The cook is a seen important man in the camp organiza- 
tion. Here again it Bs false economy to: get a poor though cheap 
cook. He wili scon offset the saving in wages by the food he 
wastes, by the EON ate anonz the men and the consequent decrease 
in procuction., If the camp consists of more than six men, a cook 
is needed; but one cook with a few helpers can also take care of a 
hundred-man cemp. Thererore the larger the camp the less the over- 
head for cook iand helpers. 


Where a camp has more than five crews, a saw-filer is a 
necessity. For the smaller camps a saw-filer can often be found 
who will file saws part time and work in the woods when the saws 
are in shape. Here again a, good man is an economy. 


The woodsmen employed on insect control work must not 
only be familiar with the use of an ax and falling-saw, but must 
be husky and capable of making long walks and doing considerable 
climbing, as often the most arcuous part of the work is setting to 
the infested trees. Experisnce has shown that the best type of 
labor for this work is the local farmer or woodsman. Regular “lum- 
berjacks" have for the most part proved unsatisfactory. They are a 
hizhly specialized class of workers and dislike the various jobs 
connected with peeling and burnings the bark, which they consider 
"out of their line". They also object to the long walks. On ac- 
count of the walkin young men are usually better fitted for the 
work then older ones, although many very excellent workers amongs 
older men have been employed in the camps. 


SS 
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The foreman, cook, cook’s helpers and spotters are usu- 
ally paid on a monthly basis, the others on a day basis. 


Bonus 3r contract systems of paying the men, on the ba- 
sis of the amount of work accomplished, have at times proved very 
satisfactory. On the Kaibab Project in 1924 the men were paid om 
the basis of 50 conts por hundred square feet of bark peeled for 
-the first 500 squars fect, and then 25 cents per hundred for all 
additional bark peclod aie day. Scalers checked up on the work 
of each crew and determined the amount of bark surface pocled cach 
day. The work was grcatly specded up by this innovation and 
through a system of inspection very satisfactory results were ob- 


_- tained. Where thc burning method is used the bonus system is not 


so good, on account of the difficulty of securing proper attention 
for the fires. | 


SUBSISTENCE 


The subsistence problem will vary considcrably with the 
type and size of camp, character of transportation and the ideas 
of the cook. 


The men require good substantial food, well cooked and 
in sufficicnt quantity, end with a reasonable amount of varicty. 
For the sake of cconomy the use of canned goods would best be cut 
to the minimum, fancy brands of groccrics avoided, end fresh 
meats and vegetables supplied whenever possible. 


Tho work is usually far onough from cemp so that midday 
lunches can be taken instead of having the mon come t) camp for 
dinncr. In this connection it has boon found that ‘the most cco= 
nomical and satisfactory procedure is for the men t2 put up their 
own lunches from cooked foods set out on a serving table by the 
cooks. In this way cach man can gct just what ho we. nts, both as 
to items and quantity. 


The supply list uscd on the Southern Oregon-Northorn 
California Project is given in Table 9 as a suggestion of what is 
needed. In using this table supplics should not be purchased too 
fars in advance , outside of the staple articlos , as the quantity 

usod will vary °: as phe work progresses. i 
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TRANSPORTATI AW 


The transportatim problem wiil var:' from the use of 
pack animals to teams and wagons or iiotor trucxs, depending upon 
local conditions. The cost. of hiring transportatim on a contract - 
basis versus the purchase of motor trucks or othor altcrnatives 
should be carefully weighod +5 dotermine what will be the most 
economical in the logg run. 


If pack stock is used the nunber should be cut to the 
minimum, as thore will be very littlo work for them aftor the 
camps nee been established. 


Teams are less. expensive than motor. trucks, but their 
usc is limited to the moving of camps and the hauling of supplics. 
For a small camp they are oftm very satisfactory. - 


If motor trucks con be used, they have the advantage of 
speed in moving camps and suppl‘--, and between times can be uscd 
advantageapily in transporting t3. men to the more distant parts 
of the work. In this way considerably more acreage can be covered 
from gyie camp set-up than if the area were limited t: what could 
be reached by fa a la 

ry 

On a large project,’ with operations eaibeaielatie over more 
than one season, it will undoubtedly pay to purchase motor trucks 
if they can be used advantageously. The lighter trucks, with 
capacities of 1500 to 2000 pounds and speeds. up to 35 miles an 
hour, are very suitablc.for this work. The use of the trucks. 
pigald be carefully watéhed by the area manager to sec that thoy 
are not usec more than necessary. One trip to town per week for 
supplics is ample, provided the cooks are thained to anticipate 
their needs a week in advance. 


COMMUNI CATT ON 


It is very desirable to have telephone communication beo- 
tween camps and the control office. If telephone lincs run withig 
three or four miles of the camp this can be arranged by using light 
emergency telephone wire and the portable ficld telephones uscd by 
the Sigmal Corps. It is probably not worth while +2 put in tele- 
phones if the existing lines carinot be reached within a three- or 
four-mile radius. 


SOME ADMINISTRATIVE SUGGESTIONS 


Do not attempt control unless the arca is isolated or 
can be completely covered during the available ficld season so as 
to leave it protected by a mile or more border of beetle-free ” 
territory. 
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Bofore: starting the wark make oc) qomplcto; pien, so that 
every, itom will.be provided for. Mako. eee lists: €2.m to tho 
smalicst dotail of all camp cquipmoent 43 furnish ms strntard 
comp. ..Bo surc o11 itcoms sre available before assombling tho 
equipment, thon upon gathsring it chock against the lists t3 be 
surc that nothing is misscd. 


Large camps are more officicnt than small omos; thero- 
forc plan to have the largest camp that is warrcntcd by the given 
situation rather than Bovora) small mos. 


ee ‘the spotting and sacar work so that they will 
progress unintcrruptedly from onc side of the project areca to the 
other. Do not skip around from one section to anothor, os this 
couses. much lost motion, extba work for the men in carrying thoir 
tools ovor unprofitable distances, and will result in lenving 
little patches of work to be cleaned up at considorable extra cx- 
pense, 


Plan the wor’ .so that i. will progress toward the noxt 
camp site. When moving Jay comes the crows will be at the fur- 
thest edge of the old tcrritory and can casily waks in from work 
to the now camp sitc. This prevents time being lost in the field, 
duc to the mo: ings and avoids the oxpense of hace the mon 
by trucks. ve Tr 


it the work on a dhe ees and thom inercase the 
size.and number of camps as saniiae aS- santbcis can be. sibs jenka 
handled. . 


The cost of control can very enasae be increased by an 
excessive amount of overhead. Watch this. and keep the non- 
effective labor operations to a minimum. ‘ite 


Avoid too many bossed. . tig imadsaneett receive instruc- 
tions and take orders only from the camp foroeman. The arca manaz 
ger, the spotters, the cntomologist and: others should refrain from 
making any comments directly to the mon when they aro observing 
or inspecting the work. All changes should be takaz up through 
the camp foreman; otherwise a good deal of confusion will rcsult 
and the men will not know whose advice to follow. 
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RECORDS 


wt 


The recores t2 be kept will Gcepend woon the roquircments 
of cach project and the oxtont to which the -momazcor wishes +) g2 
in making an analysis of the work. In any caso the follxring ree- 
“ords will be desired: (1) the number of trees cut; (2) tid sigousr 
the trcecs--usually the diamctcr and number of merchantable logs; 
(3) the acreage covercd snd (4) the cost. In some casos it is 
&lso desirable to mw the location of the trees by legal subdiv- 
‘isions; thc namcs of thc ovmers; diameters amd lengths of the in- 
‘fested portions of the trecs; specics of insects infcosting the 
trecs; condition of the broods; length of time spent in treating 
each tree; productio by crews od camps; amount of woodpeckers’? 
work; abundance of predaccous or parasitic insects; a diary of 
the camp work; and similar notes and records. 


In goneral these recorés will naturally fall into three 
groups: (1) the basic treating records, (2) the administr. vive 
production records, and (3) the cost accounting records. 


The Treating Records 


A 3x5" card has been designed for use in control projects, 
with the necessary data conveniently listcd for,checking. The 
cards arc numbored serially and tacked to the infosted trecs by 
the spottcrs; at the same time the tree is blazed and numbered 
accordingly. When the trecs are trcatcd the cards are ramoved by 
the treating-crow foreman anc brought to camp as a record of that 
crew's work. ‘Tho cards brought in cach day are then checked off 
on the tree lists in order to make sure that no trccs have been 
missed, ond also to serve as a daily record of cach crow's procuc- 
tion. A sample card is showm in the appendix. 


fags of white sign~pdaintecr's cloth have sometimes becn 
used in place of the cards. These hare the advantage of being 
more durable anc more resistant to unfavorable weather conditions, 
ond are satisfactory where a limited amount of tree data arc to be 
taken. For more intonsive data the card is preferable and has the 
adventage of being more easily handled in the office checking work. 
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Spotting ond Troating Lists 


A tree-list form is carricd by the spotters or compass- 
mon on which are listed the trees as they arc spottec. The scrial 
numbor, Ciancter breast high of the trcc and numbor of logs is 
sham, and in some cases other necessary data. (Semple form is 
spire in the appendix.) Later, when tho trees have been treated 

. the cards brought to comp, thoy are checke*: against the tree 
ee to show which trees have becn treated and to determine if any 
spotted trees have been missed. At the same time the base and top 
diamotor and infestcd length, which have boon taken by the treating- 
crew foreman, may be cntcred in the appropriate colwms on the tree 
list. The results will show the total number of trees spotted and 
treated, the vobume spotted and treated, the bark surface treated 
and other data which can be summarized. 
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Compassman's Plats 


Sectio plats on an cight-inch-to-the-mile scale are the 
best forms for mapping the location of the infestcc trees. (Sce 
somple form in the appondix.) fTrecs should be shorm'by serial num- 
bers and the groups indicated by a circle containing the numbcr of 
trees to be found in the group as well as the inclusive numbors of 
trees in the group. It is also well to show the topography, tin- 
ber types, roads, trails, springs, fonces etc.; as a guide to the 
treating crews in re-locating the trees. Copics of the conpess— 
man's meps on which the camp foreman has indicated the area or 


erood that the crow is to treat are furnished to the treating-crew 
foreona 


ADMINISTRATIVE PRODUCTION’ RECORDS 


he production records ar. of todparety value in deter- 
mining the progress of the work md the officicncy of the various 
crows. For small camps such recores arc not of great value, since 
a gorda foreman usually kmows what cach crow is'doing, the progress 
of the spotting in relation to the treating, anc cam casily sec in 
what ways the production can’ be increased. For large camps or for 
projects involving several Caney such recoras arc of bare ben= 
Gli. : 


The Crew or Cazap Production Record 


This is a record in which are summarized cach night the 
total number of trees, volume or bark surfacc treated by each crew, 
as indicated by the tree data cards brought to camp. (Sce sanplo 
forn in the appendix.) A separate sheet should be use? to tabu- 
late the work of each crew, anc another sheet can be used t3 keop 
the daily camp totals. This crew record is a necessity when the 
men arc paid on a contract basis. 
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The Weekly Progress Report 


Siricc the period for control sperntizns is usually « 
short one, it is well to have Auprogross ronort. subslttec) veokly 
by cach camp-forenen. This shoule shoo tic amber of trecs spot- 
ted, the number, volume’ or bark suriace, Grecta:. curing tire OCIS 
ané. the totals to dave. Tho form sham in the apponcix als 
gives a convenient meth:¢ of surrognting the d-ily distribution 
of labor. Such 9 segreg-tion vill often indicate in shot way the 
non-effective labor crn be recuced. 


Progress Map \ 


The camp forem-n should keep un to date a progress map, 
preferably on an inch~to-the-mile scale, shoving the area spotted, 
the area treated and the number of trees ae om each section 
or for each forty. This can be kept either on | blank map of the 
control area or on township blanks, and the spotting and treating 
indicated by cross hachures or colored pencils. From such a map 
the progress of the wer’: som be easily followed. 


The Cost Records 


Ordinarily the camp. organization will not be ealled upon 
ta keep a record of the costs. This is usuzlly done at the cen- 
tral effice where the bills are youchered. In this conection it 

is desirable to have the cost records segregated by camps and un- 
der the. FO ee a headings: 


(1) Salaries ond wages (including salary of the area man- 
ager, but exclusive of genéral administrative or en- 
tomological supervision; 


(2) Subsistence; 


(3) Transportation (including current cost of operation . 
plus a depreciation charge on transportation equip-_ 
ment): 


(4) Equipment (a depreciation charge should be entered 
against the cost of the work for equipment. of a 
more or less permanent nature, such as tents, axes, 
gows etc., usually amomting to 33-1 /3 per cent of 
the original cost); 


(5) Miscellaneous. 


A more detailed segregation of costs may be made if de- 
sired, but ordinarily the above five subdivisions are sufficient. 


In connection with the cost records the camp foreman 
will usually be called upon to keep the following records: 
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Salaries and Wages 


Individual time slips or time books are necessary in 
order to keep a record of the hours of employment of each man in 
camp. The segregation of labor records can conveniently be kept - 
in the progress report form. 


Subsistence 


A record of the number of meals served in the mess house 
and of the amount of subsistence supplies furnished each camp are 
usually desired. 


Transportation 


Each camp foreman is usually required to keep a record 
of the amount of oil and gqsoline used in camp motor vehicles as 
a basis for ordering additional supplies, or where pack stock and 
teams are usec, the emount of feed required and used. 


Equipment 


The camp foreman is usually made accomtable for all 
equipment furnished the camp. For this purpose duplicate memoran- 
dum property slips are generally used. In some cases the men are 
required to sign for the axes, saws ond other tools assigned to 
them, and in any case are held responsible for their proper care. 


Volume and Bark Surface Tables 


For computing the volume of the infested timber in board 
feet, a volume table made up for the given locality and species of 
tree should be used, if such a table is available. The U.S. Forest 
service can supply such tables for nearly all the western tree spe- 
cies treated in control work and often tables applicable to the 
specific localities. 


The best and most accurate unit for measuring the quan-. 
tity of infestation .o am area, as well ag vomputing the cost of 
the work, is the area of infested bark surface. knowing the diam- 
eter of the tree and the total height, this can be roughly computed 
from Table 6, given in the anpendix. When the actual infested 
length, the diameter of the base and top of the infested portion 
are mown, then the bark surface can be computed much more accu- 
rately by using Table 7 of the appendix. This table is based on 
infested length and avernge diameter of the infested portion. 
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TABLE 4 


COMPARATIVE COST OF SURVEY METHODS 


cAcres Covered:Per cent of:cost per Acre 


m 3 
ype of Survey : per Man-Day sArea Covrd.: 


e 
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kx sensive : : 
Tupcgsraphic reconnais- : : : 
sance : 6 ,000 : ono :  $.00100 
Topographic with sample ; . - 
strip : 5,600 : 0.9 : 00107 
Sample strip with Semple : : 
section Bb OUO . pale) : -00109 
Sample Strip with OP Tse Se : 
section $ 5,800 : aise, - -00158 
Sample strip with sample: : : 
section ; 1,600 - 10.0 : .00375 
Intensive 
Sample plot, strip ; : 
cruise ; 106 : Saye - -0566 


1 assuming average cost per man-day of $6.00 
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TABLE 8 
CRUISING FQUIPMENT 


For Preliminary Reconnaissance 


aes Hand’ Compassy, 7) a ia Se 
aL Tally Register . 
' 1 Map of area ("-to-mile goats or ‘larger, 
preferably topographic) 
-. 1 Notebook with forms 
' Pencils and erasers 
Carrier Sack 
Army Canteen (quart size). : tag 
Marking hatchet or light ax (2% lbs.) - 
pair good birioculars--8-power oe 
Diameter tape. 
Timber crayon 


ae 


For Estimation Surveys and Control Spotting 
For the Compassiian’ 


Geolog sists compass with staff 
Tally il vale 

Map of area: (#"- scale or larger) 
Book section eae 

Aluninuna eae for plots 
Carrier sack 

Army canteen Pointe ae 
Pencils (4H) and erasers, 


a 


For Hach Spotter ° i 


Marking hatchet or light ax (2% lbs.) 
Aluninun form holder a 
Carrier sack 

Diameter tape or Biltmore rule. 

Army, canteen (quart size) . 

Pencils and erasers 

Timber crayon 

Spotting record forms 

Tree tags, tacks etc. 


i 





16 


TABLE 8, continued 


(GENERAL CAMP RQUIPMENTL 
“(for 22-man cane) 


Cots, army, steel fdratn 216s 616 

First-aid kit,U.S.F.S. standard 

Piies-.o. Find l.rowmd edge 

Grindstone or emery wheel 

Harmer, claw 

lbs. Haywire 

Lantents, standard #2 cold. blast 

Mattresses, 3'x6t6", cotton slab 

lbs. Neils, assorted 

Piek mattock 

Sav, light carpenter's havi 

Boveri ine set 

Stoves, Sibley 24", 24 gauge BE 

Stovepipe sets, Sibley, 6 lengths, 
tapered to telescope . 


Duapers, Sibley stove. 
Tents, army squad, 16x16 with poles 
Tent, cook, 16x20, 10-oz. duck, 4' wall 
Wash basins 

‘evtiabs 

w poard 


TREATING CREW “HQUIPMENT 
g-man crews 


Axes, double-bitted, handmade, 32-lb., 
swamping pattern . 

Ax handles, :D.B. 

Botties, pint, for coal oil 

Cantcens, gallon, blonket-covered 

Carborundun Stones, rowmd pocket 

Rakes, asphalt, lightest weight 

Saws, 6¢-ft. falling (4 cutters to 1 raker) 

pairs saw handles 

shovels, L.H.R.P. - 

Sledges, 4-lb., flatface 

Sledge Handlcs -. 

Wedges, flat, thin,’ cel falling 


1 Based on 1 ale ig on S.Oreg.-N.Calif. Pine 


Beetle Control Project during 1922-23-24. . 


TABLE 8, concluded 


SPOTTING AND OFFICE SUPPLIES 


1 box for records (10x15x24. outside dimensions } 
Pencils, 4H 


CMRP HPHENNHFPNHPKHPHEP EP NFP HHP HP EPP 


Erasers, ruby ¥ 
1 Cover, leather notebook for tame shects and 


diary (Forn B7ACR- USERS ols 


2 lbs. Tacks 


Timber crayons, black and blue- 


Tree Data Cards 
Inveloves for cards 


1 pad section plats, 8" to mile 


ne Ee 7 forms: ( compassman)}. 
60 Spotting records ese 


1 pad treated tree record forms . 


Weekly prosress report forms 


2 mabs of area (#" to mile). 


1 Owmership Man 
2 Volume tables > 


Time Sheets 


Diary sheets 


Tovmship plats (1" to gile) 


1 Triplicate order book 
Pensmp,ink, ‘plotters; carbon paper - 


Alarm Clock Ley: Pan Seon, 4 Pot Covers 
Brush, Scrub 2.Pans,. Dish; :17-qt..: 1 Table Top with 
Broom B) ots Mites oilcloth 
Can Opener Lig ite bps Lares 2Dable Poles 1e7 
Chopner, Food EIA It Cae, long 
Cleaver I as Roasting 6 Bone 4—qt. 
Corkscrew 2 Pots, 4-qt. on o-qQt. 
Dippers, l-qt. 4 Pails, 14-qt. Beye sugar 
Doughnut Cutter (2 Pie Tins fa soup 
Flour Sifter 1 Potato masher Cea, “Boe Cops 
Kitchen Fork _ 2 Pots, Coffee, aoe . 80.Forks 
Funnel 1 Ronge, Army Field with 50 Knives 
Gom Tins pipe - 4 Pitchers, Syrup 
Grater 1 Rolling Pin ee ee Water 
knives, Butcher 1 Strainer, Chins Cup . ‘00. -PLates 

- Paring 1 Saw, Meat >: 4 Pots ,Coffoe ,4-qt. 
Ladle ,strainer ,deep - 3 Spooms, Stirring 00 Saucers 

y Skimmer 1 Steel, Butcher's 56 Spoons, Tea 

I solid decp 1 Scoop, Baker's 36 . Table 
Pancake Turner ‘l'Sereen, roll 5 Platters, deep 
Fry Pans, 14" 6 Shakérs,salt and pepper . 1 Wool Sack 


KITCHEN EQUIPMENT 








Meat Products 

Bacon 
- Beef. 

Ham 

Lard 
Mutton( 3) 
Pork({ 3) 
Salnon 


Dairy Products 
Butter 
Cheese 
kegs 
Milk 


Sweets 
Apple Butter 
Honey 
Jem and Jelly 
Molasses 
Sugar, Whitd 
Syrup 


Grain Products 
Cornmeal 
Crackers 


Flour, Graham | 


Me White 
Germea 
Macaroni 
Middlings 
Rice 
Ro}ied Oats 


1. Amounts used in control camps on S.Oreg 


during, 1922 


TABLE 9 


SUBSISTENCE SUPPLY LIST 


Units in Which 


Side 
Quarter 
Each 
Lb. 
Side 
Side 

#2 Cans 


Lbs: 

Lb. 

Case {30 doz.} 
Case (48 talls) 


#10 cans 
5-2a1.cans 
#2. cans 
Hos " 

504 sacks 
Gal. cans 


10# sack 


Amount (1) 
Usually Supplied 20 Men-7 Days 


Amount ( 2} 





1 LOS ge eB KS 
Verd ? aye t? 
27 Lad 8 ”? 
Lat Lae. 
2 Aad 
3 " 
1.5 cans ple 
IZ bss Caer Loe 
5 bb 2 La 
2a Gog. 4 doz. 
54 cans 10 cans 
oD Can a 
4 eS aye gal. 
wives 1 ca 
3 b 1? 
57° lbs. 12 es 
«5 gal, 
2 lbs. oo) LL 
fe a tone 
cs ie 
88 = 20 
ee we cee tes 
nae aes oH 7 
% "oy 
& t 26 9? 
4% 1? «6 7 


2. Amounts computed from various data, including Hopping's 


control projects in California 


3. To be used ie aie to supplement the beef ration 


1 Man-39 Lays 


TABLE 9, continucd 


SUBSISTENCE SUPPLY LIS? 





..Units in Which Anount Anount 
2 alll _Usually Supplicd 20 Men-” Days 1 Maen 50 Ds- 
Vegetables 
Fresh (1) 
Bects Lb. Lie 
Cabbage 4 RUS 5 
CSCrOUs ss: ys : hs dere tae Gy 
Oona ss y SNH) | Ctl Oe 
Parsnips’ 4. Seas 
Potatoes hy Lo 4 
Rhubarb ~ ‘" Sin, 
Spinach ~. * ey ae 
Dried 
~ Beans, Bayou fd deo " 2 u 
" Wh.Navy " ee ii 
Canned... A 
Beans: »Pork and Case (24 #2 cans) 2 cals . 5 can 
Corn oe Ae { SO: ) 4 a hE 
Hominy Can oe .! ee ea 
Peas Case (24 #2 cans} a pi ” 
Pumvkin -» Can (104) iy ii ; 
Tonatoes Mo ead ee 5 < 
Fruit 
“Presh | Lee 
(Rarely resales 7 bt ; 
Dried one 
Apples 26-lb. box . 4.5 lbs. ue Les 
Peaches 3 LOsLDS 6 * 1 a 
Prunes . 26-1b.\0"" tiietey J 3 
Raisins eoelD SRG ee ot te ae 
Conned (2) cae 
Apricots 2a cet to can 
Peaches‘ Beek 1 at 
Pears ae 1 : 
Staples yi ee 
‘Baking Powder Lae haa NOH te PET Ns 08 as iweiltel 
Cornstarch Lb. pkgs. eh uy Py et 
salt hy eae " gacks +e fae PW 4% = 
Soda aT, ‘okes ne dae cele 1) ae Woke 
Yeast, -Magim . BeOL Ol Ley eae 2.5 pkes. ~b Dke. 


1. Supply fresh vegotebles whenéver possible, .as they improve the 
menu and reduce the cost, being cheaper than canned begetables 

2. Canned fruits are cxpcensive and should be replaced by dried fruits 
to as great an extent as possible 





TABLE 9, concluded 


SUBSISTENCE SUPPLY LIST 


Amount 
1 Men-30 Ds. 


Units in Which Aniownt 
Usually Supplied 20 Men-7 Deys 


























Beverazcs 
Chocolate 5-lb. cans 2a LOo% Oo 1b. 
Coffee 5-lb. Ly 6 " mae Et 
Tea l-lb. pkgs. ela Vises o20 
Condinents 
Catsup Pt bottles Fou treva te 2 pts. 
Picklos lesal.kog Ans bts toe: 
Vinesar l-qt. bot. ig " os 
Spices 
Alispice 2-02. cans 
Cinnanon 4-02. - 1 ey 
Cloves 4-02. a pareuenalt 
Extract, Lezon 6-02. bot. E.On PalOes 
ag Vanilla 8-oz. * are Pah ache'* 
Ginger 4-02, car Zz ey 
Mapleine A-0Z~- bot. ome 
Nutnes 4-0z. can me " 
Mustard - Aeone. Ws i 
Peper, Black tL Diet, ae aay ¥ a MY 
in Red R-0OZ. ' ie eee ete a 
Sage e=0%. a a 
Miscellaneous Foodstuffs: 
Coconut Lo. pkgs. 2D 1D. ae 
Ta nioca Lbs. + pH ei re 
Wesson Oil Pt. cans i pt. 
Sundry Supplied 
Gandles, 14-oz. Doz. A 
Line, Chloride l-lb. can °5 can 
Matches 5-pks.cartons 2 boxes 1 Dox 
OL USLCOn 5-gal. cans 1.7 Gal. Corres are 9 A 
Napkins, Paper .100's 100 25: ak 
Sacks , 1000's pale 25 
Soap, Laundry Bar * 5 baits 1 bar 
w Hond ". ; 3 ay NRA 
e Powder 2p-1b. pks. 1 Dee Fi 


SAMPLE REPORT OUTLINES 


Outlines that suggest the points to be covered in any re- 
port are always helpful. For this reason a number of sample outlines 
are appended which cover the various reports usually submitted in 
connection with barkbcetle infestations from the time the infestation 
is first reported, exaniination of the infested area throush the con- 
trol project itself to the final determination of the results of the 
control work. 


Strict adherence to these outlines is not at all mandatory, 
since each situation will involve special considerations which rmst 
be dealt with as the occasion demands. In most reports many of the 
sub-topics may be omitted. However, a211 reports should in em anes 
cover the main topics listed in these outlines. 


1. Reports of Prolininary Reconnaissance of Infested Forest Arcas 

This report is intended for the use of Forest Rangers, timbor 
owners and others who have occasion to report the first sigs of 4 
barkbeetle cpidenic. Only essential data are included. 


2. Annual Forest Insect Report 
This form is uscd in District 5 of the U.S. Forest Service by ran- 
gers in making annual report of insect conditions on their Gistricts. 


5. Reports on Barkbeetle Estimation Surveys and Examination of 
Infested Areas 7%. 0. \).c97e ya ne, eee tec ea 
~ This report is made by the forest entomolovist or emtrol expert 
after a careful survey of the infested arca, and su_ ests the points 
that should be covered by his report and ec ormenderroe 


4, Subsequent Reports on Exanination of Infested Areas 

This outline is also for the use of the control expert or ento-— 
molozsist in reportinzs subsequent examinations of infested tracts, and 
is similar to Outline 3 except that the basic data as to the area do 
not need to be repeated. 


&. Working Plan for Barkbectle Control Projects 

Just before the opening of control work on any project cach scn- 
son, the supervising administrative officcr should prepare a detaibed 
working plan of what is to be done and how. This outline sugzests 
the points to be covered. 


6. Reports on Completion of Seasonal Work on Control Projects 

“After the completion of control work cach season, tho adininis- 
trative officer in charge of the work will tisually be called upon to 
make a report of what was donc. This outline sives a standardized 
nethod of reporting such work. 








7. Reports on acted es of Control Work 

This outline sugszests the points to be covered by the control 
expert or cntonolo, ee in reporting his exanination of a treated are 
and the results which have been secured from control work. 








OUTLINE 1 
for ' ; 
Reports of Prclininary Reconnaissance of Infestcd Forest Arcas 
1. Location of the Arce 
(a) State, county, national forest, national park or ranger 
district ; % 
_() Local nane of area 
(c) Location by legal subdivisions 
2. Timber Affoctod 
(a) Tinber type 
(b) Species of trees involved 
(c) Affected reproduction, second growth or nature stands; 
i sige of trees-=dianeter, heisht or maturc stands. 
(d) Number acres affected and ovmership : 
(ec) Number of trees killed ™m areca 
(f) Averase muiber killed per average tinbered section 
(zg) Value of stand per M.B.M. 
3. Insocts Responsible for Danse 
(a) Barkbectles, flathcaded borers, defoliators or unknovm 
(Have the insects been sent to a specialist for dcter- 
mination?) | | 
(b) Trees dying singly or in groups 
(c) Losses apnoar to be decreasing, increasing or stationary 
a 
4. Recormicndations 
(a) A nore detailed survey 


(b>) Control operatims 


(c) Disposal of timber through adninistrative use or sale 


OUTLINE 2 
for 
ANNUAL FOREST INSECT REPORT 


Porest 





Ranger District Date of Field Examination _ 


1. Indicate the tree species dying-from insect attack during the past 
season and approxinate number dying per(average) tinbered section 


Yellow: Pine. * White Fir 

Sugar Pine Douglas Fir ; 
Jeffrey “ Incense Cedar 

Lodzepolc™ Other Specics 


2. What insects appear to be responsible for the dariase? (Barkbee- 
tles, flatheaded borers, dofoliators, whom) 

5. Does the damage occur in reproduction, sccond growth ‘or nature 
stands? 


4. Do the dying trees occur singly or in groups? 


5. In your opinion are the losses decreasing, incrcasins or balanced? 
6. Are there any special areas where insect losses are now serious or 
threaten to becone so? If $0, answer: ‘the following ques tions, 

using additional forns if more than onc . Geir area is reported: 





Nane of area affected tit No.Acres B 
Location by legal subdivisions , ice ys a es er 
Timber type Range’ in Blevation : 


Valuc of stand ver M.B.M. 

For cach’ tree specics involved ,what iy your sebinane of the total 
nunber. of trees killed by insects on entire arca Curing past year 
Tree species oe ties Sug aur Pinc 
Total number of trees on areca 

Average per section 


ae ae 


< 


Average board foot volume por free, , “47 it . 
Proportion of otmership by abi cags! -Eoreren 
| | a tvae State a 
wt «Prévate. ES. 


In your opinion what action should be taken? 
-Speciagl’ oxarinati on’ 
Control project 
Administrative “use 
Will it be possible to dispose of infested trees through free use, 
acninistrative use or sale,so as to..insure’ killing of the broods? 


oe 





me 


Remarks -and Recommendations A : 
(Cover any points not included above that you consider important) 
tM er lz : . é j oe " ~ 
Approved +. ese Oi Submitted 
Forest Supervisor ; Title 


ne 


Oe a + a ee ee ee 








‘ 
v 
“ 

' 
‘i 
j 

‘ 
» 





UTLINE 3 
j Reports on Baerkbeetle Estination Surveys and Examinations ef Infested Areas 
1. Introduction 
(a) Object and scope 
Give reasons for making the survey; and the objectives 
(b) History 
Brief swmaryv ef Be crea history ‘of the area and epidenic, reports 
by forest officers and steps leading to present exanination . 
(c) Survey nethods 
Character of the survey conducted, neobebins accuracy , Reraered 
concerned and cost, man-day time, miles of strip run, acres inten- 
sively cruised, per cent of. crnisé,,etc. Med a 
_ 2. SURVEY .DATA hy ap * 
(a) Area i 
'Descriptim of the area, location, topography, soil conditions, 
slope, exposure, elevation and timber type and local conditions 
Timbered acreage and owmership involved 
Timber resources involved, volune and value 
(b) Insects 
What insects are causing the damage and their relative aren 2 
Past insect losses; evidence of old epidenics 
Present insect losses; munber of trees and volume freshly infested 
Character of present epidenic--spreadinz, increasing, balanced or 
- decreasing 
(c) The situation by units, districts or small subdivisions 
Number of trees,.volune and acreage affected | and value of loss by 
units or by sections 
5. CONCLUSIONS. © a a ‘gaia 
(a) What progress can be expected in the infestation? 
Estimated loss if no control work is done 
4. RECOMMENDATIONS | 
(a): Statenent of what should be done; a protection plan 
Further exarninations a: 
Administrative use 
Control project: hg 
(b) If control proposed: ; et Spe 
Method of treatment 
Tine of work 
Worlzing periods proposed 
Area to be included; division into entonological Une te 
Treatment required . 
Probable cost 
Probable results to be secured 
Proposed nance of. project 
Appendix 
- -]. Pable of acreage by units and ownership 
2. Table of trees, volume and value killed during past year(by units) 
3. Control treatment required 
Including trees, volune, acres, man-days and cost 
4. Map of arca 
Showing location, distribution and intonsity of infestatio, and 
the division of the areca into wits 


OUTLINE 4 
for 
Subsequent Reports on Examinations of Infested Arcas 


1. INTRODUCTION 
(a) Object 
- . Reason. for making subscquent cxanination and objectives 
(bd). History 
Brief history of what previous exaninations have show 
(c) Survey methods 
Character of the survey pininatean methods used, accuracy, 
personnel, cost, time, arca covercd intensively and ex- 
tensively, per cent. of cruise, ctc. 


2. SURVEY DATA 
(a) Insects 
' Brief reviow of, past losses 
Any changes that have occurred in status of infestation 
‘Since last report 
Present character of insect losses 
(b) The situation by units or other districts 
‘Nunber of trecs, volume and acreage affected and value of 
loss for current year by units or sections 
(c) Results secured fron control 
Statement of what has been accoriplished in the carrying 
out of previous recommendations, giving available data 


Se RECOMMENDATIONS 
Statenent of what should be done at the prescnt tinc 
New arcas tombe worked 
Cost of additional control 
Future studics to be conducted 


APPENDIX 
1. Table of trecs, volume anc veluc killed during past year, by 
units 


ze. Table of control treatment now requircd, ihetuatra trees, 
voluric, acrcage, mon-days and cost 
o. Map of area 
Shoving location, distribution and intensity of present in- 
fostation 





a 


=> 
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OUTLINE 5 
for 
Working Plan for Barkbectle Control Préjects 





1. Nano of project, arca and unit 
me eae reviow of DESY work, if any, and acconplishnents 


“op irene of wher to be done durin the cent season 

(a) Period of the work 
Give approxinate dates of openin:; and closin; 

(b) Nurtber of trees to be treated . 

(c) Volune to be treated : rh 

(d) Acreave to be covered 
Desimate areas by nane and by legal subdivisions 
Accessibility of the arcas 

(e) Probable number of men required to complete the work 
within the allotted tine 

(f) Probable cost 
Per trec, M.B.M. or acre 
Totel cost 





4. The spottin:; work 

) When to start 

) Method to be uscd pity 

) Kinds of trees to be narked 

) Size and organization of spotting “erevws 
) Records*to be kept 

) Equipnent needed 











(db 
(c 
(a 
{e 
et 


e treatin; work 
a) Methods to be used 
State if different methods are to be used for small and 
large trees or for other specics of barkbcetles 
(b) Size and organizatiom ‘of treating crevs 
(c) Records to be taken by treating crews 
(a) Treating-crew equipment needed . ~ 


¢ 
° 


5. Th 
( 


6&. General plen of ore Sanization . 
Cooperation 


7. Orcanigation of canps 

(a is Size and number of canps required 

(bd). Best location of carps 
In relation to. water, roads and the work 

(c) Camp personnel 
Nane officer to be inehee 
Nunber. of spottcrs, sav-filers , cooks, helpers, woodsrien etc. 
Proposed waves 

(a) Method.of transportation” 
Pack aninals or trucks needcd 

(e) Subsistence supplies 
Method of handlin: 

{f) General camp equipment needed 

(:) Reports to be required 


OUTLINE 6 | . Be. 
LOMO f 
Reports on Scasonal Work of Control Projects 


1, Name of project, area anc units treated 
(a) Give location and seneral description of areca 
(b) Mention acreaze and tinber resources involved and ner aan 
of tinber lands 


2. Brief history of infestation previous to control 
(c) Barkbeetles responsible for the danage’* 
(>) Character and intensity of infestation ond how distributed 
(c) Steps, leading to present control work ~ el 


5. Or-cnization of control work: 
(2) Basis of cooperation with other agencies 
(b) Orsonization of canps; their size’ and location 
(c) Dates of opening and closing work and weather conditions 
encountered pee re 
(ad) Camp personnel and wares paid 


4. Amount of work accomplished 
(a} Describe method of spotting infested trees 
Number of trees and acres spotted per nan-day 
(b>) Describe methods used in treating tho trees 
Nunoer treated per man-day for cach man in treating crevws 
segrezate time of various oper tiaugs if, such data hese 
been taken in the ficld 
(c) Total anount of work accomplished (tabulate | those Bees 
Nunber of trees spotted and treated os 
Volume treated 
Bark surface treated 
Acreace covered with treating work 
Acreage and stand protectcd and per: cent treated 
(ad) Averages 
Averase number of trees it SE , 
Average size of trees 
Dian. Ht. int Lenginc: .. jvouwae ie oan 


5. Cost of the work 
(a) Total secresated cost of the work (tabulate) 

Salarics and waces (all salaries and wares of ak ‘men on 
operating payroll,.including forenen, saw-filers, ‘spotters, 
teamsters, cooks, helvers, laborers, otc., but Acne of 
entonolov~ical anc part-tine adninistrative supervision) 

Subsistence supplies (food only) 

Transvortation (cas, oil, hay, hire of tcans, ctc.) 

Equipment (total cost of tents, tools, stoves, cté.) 

Miscellaneous (overhead itens, travel, ctc.) 

Total for project and how financed 

Cost of each of above items per man~day ~ 

















OUTLINE 6, concluded 


(b) Labor ané cost distribution 
Supervision 
Salaries and expenses of superintendents, Rape sas ae 
etc., and other overhead itens 
Control operations 
Spottinz (salaries of eyes le crew) 
Treatins (waves of treatinz labor only) 
- Subsistence 
Supplies and cooks’ and helpers’ wazes 
Nunber of meals served and cost per meal 
Transportation 
Waves of teansters, ‘truck drivers, eae of eens poe 
costs of transportation supplies 

Equipment ; 

- Including only a depreciation charze of 35-1 1/3% of oriz- 
inal cost or rental, also cost of repairs ; ae ee Ss 
wares, eté. 

Non-effective itens 

Includinz cost of miscellaneous items and wa*es of men 
enployed in non-effective operations, such as carip san- 
itetion, fire suppression, etc. 

Percent of non-effective cost to total cost 


(Tabulate under the above itens the total number 

of man-days, total cost and total cost per man- ae 
day. A more detailed cost: BS Ca meena may be used 

if desired.}. 


6. Averase costs , tabulated 


Cost per tree treated 
id thousand board feet treated 
bd acre treated 
i acre protectcd 
" man-day of treatinz labor 
LN man-day of total labor 


7. Conclusions and recorriendations 
General discussion of future plans and improvements in methods 


Appendix 


A map should accompany the report, showing arca pro- 
tectec and area treated. 


OUTLINE 7 
fori = 
‘Reports on,Results of Control Work 


1. Introduction 4 ees. pts, uti 
(a) Brief history of previous work, giving ‘location of work 
and period of operation 
(>) The survey: metho@ or manner of vitadhing: ane on results 


2. The @ata obtained - 
a) Acreage covered ‘by work and area ‘left untreated 
(b) Trees treated and number nissed 
(c) Volune treated and anount left untreated 
‘(a) Bark surface trcatcd and amount untreated 
(e) Prosress of infestation on adjacent arcas undisturbed by 
control 
By trees, volume, bark surface or percentage. of Stas 
(f) Prosress of infestation on control area 
New infestation by trees, volune, Pork purfocs or per- 
centaze of stand 
(=) Character of old and new inféatation as lactones by 
conparative brood counts 
Any change observed in amount ‘of et ohbate parasite or 
woodpecker work : 


3S. Conclusions 
(a) General results obtained 
(b) Net effect of control operations after deducting the in- 
fluence of natural factors | 
The percentaze of reduction 
(c) Amount of timber saved in terms of trees or volume 
(d) Value of tinber saved and net profit (or loss) from the 
control operations after deductinz the cost of control 
work 





4. Recommendations for future work 
















SAMPLE FORMS Wee 
Fore dd 4 
INSECT CONTROL PROJECTS 


Tree Data Card 


Treatins Record 









5, Treating Plat 
ne % &. Production Record - 
Weekly Progress Report 


Prosress Map 





7. Section Plat 
Soriple Section Plat with Map Levend \ 


8. Spottins Record 


x , 





Ty TARRY | whe 


TREE DATA CARD 


( Front sido J 


Insect Control 
rorm ld 








SEO OCR AOR: on eek WOOUE Gl G1 Waen ed AN eae if TOO OS » i 
2 aS OOK : 
8 Killed DST Sy Neier, Urata ee aE acre as LOGkG wOMmeie 1. dane Head eiaocec te 
4 ‘Year orem _ Summer brood::--:.| Forty... Soce- Des Ress: 
‘a . Winter brood. .-.. OWES Toe ies PEP ene Pee 5 RID Ac 
ee DBI De Ips}. | FOLIAG? |Ycllow-Pine 
is) Green Sugar Pine 
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